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Chapter 1 
INTRODUCTION 
1,1. Importance of Solaaum melonqena L. 
Solannm melonqena L. (Family Solanaceae) is eomraonly known 
as brinjal or egg-plant (also written as "eggplant" or "egg 
plant" ) . Brinjal refers to the plant as well as to its edible 
fruit (Geddie) 1964). Egg-plant should obviously mean the plant 
as a whole but Webster's Dictionary (6ove» 1970) uses the word 
both for the plant and its f ru i t . However^ the word egg-fruit is 
also found in the dictionary and it is defined as the fruit of the 
egg-plant by the Chamber's Twentieth Century Dictionary (Geddiet 
1964). The French aubergine is "the fruit of the egg-plant* the 
brinjal : its purple colour" (Geddie* 1964). 
In the present work* "br in ja l " is used for the plant as 
well as its fruit* "egg-plant" only for the plant as a whole* and* 
"egg- fruit" or "aubergine" for the fruit only. 
The egg-plant is one of the most important vegetable crops 
in India. I t is also cultivated widely throughout the warmer 
regions of the globe. It is a very popular vegetable and is of 
considerable importance as a crop. The crop is grown thrice during 
the year andi tfaereforet the fruit which is used as a vegetable* 
is available almost throughout the year. Considering the pro-
duction per hectare* it can be said to be a very high yielding 
crop. 
Investigations on the nutritive value of brinjal have 
shown that the vegetable is of considerable importance from this 
point of view. Corrao (1956) reported 3.2 - 5.1 per cent by 
volume of pure pectin and 4.48 - 11.0 per cent by weight of calcium 
pectate in dry matter of f ra i t (see Chandra and Murty» 1968). 
According to Choudhury and Kalda (1968)» its nutritive value is 
quite high and can be compared well with that of tomato. Its 
composition per 100 gm of edible portion is as follows 
Calcium 18.0 ng 
Carbohydrate 4.0 gm 
Chlorine 52.0 mg 
Copper 0.17 mg 
Fat 0.3 gm 
Fibre 1.3 gm 
Iron 0.9 mg 
Magnesium 16.0 mg 
Moisture 92.7 gm 
Nicotinic acid 0.9 mg 
Oxalic acid 18.0 mg 
Phosphorus 47.0- mg 
Potassium 200.0 rag 
Protein 1.4 
Riboflavin 0.11 mg 
Sodium 30.0 mg 
Sulphur 44.0 mg 
Thymine 0.04 mg 
Vitamin A 124 lU 
Vitamin C 12.0 mg 
The medicinal itiportance of the egg-plant is also note-
worthy (Nadkarni) 1927). In Unani system of medicine roots of 
brinjal are used to alleviate pain. In countries such as Madagascar 
and South Africa* the leaves» fruits and seeds are said to be in 
use in diverse ways and even in curing diseases like syphilis. Its 
unripe fruits are cardiatonicj improve appetite and enrich the 
blood. Ripe fruits are laxative» but cause biliousness. A paste 
of the leaf is applied on syphilitic woundsi decoction of roots 
is also given in this disease.. Burnt fruits are light in digestion» 
purgative) slightly bilious and beneficial in phlegm» wind and 
obesity. Leaves are narcotic* seeds are stimulants. Pierced a l l 
over with a needle and fried in t i l o i l » the fruits are employed 
as a cure for toothache. It has been recommended as an excellent 
r«nedy for those suffering from liver complaints. Kirtikar and 
Basu (1957) have described its.use in Ayurveda as appetiser* 
aphrodisiac* cardiotonic and beneficial in 'vata* and 'kaph'* etc. 
(see Chandra and Murty* 1968). 
1.2. Purpose of the present investigations 
In view of the economic importance of brinjal* a programme 
of investigations on the various aspects of this vegetable has 
been initiated with a view t6 developing new varieties of agri-
cultural importance. Hybridization for evolving new varieties 
is now a common practice. It is known that inter-varietal hybrids 
often exhibit hybrid vigorous."Hie importance of mutation breeding 
is well known (see Swaminathan) 196^}. It wasy therefore} planned 
to study the f lora l biology of a few comraont local varieties» 
conduct inter-varietal hybridization and investigate the effects 
of certain mutagens in the hope that the information obtained may 
prove of some use to the plant breeder) the cultivator as well as 
the consumer. 
1,3. Description of the eoo-plant 
Solanum melonoena is a prostrate* semi-erect or erect} much 
branched} perennial herb or sub-shrub} often with a strong bushy 
appearance} growing to a height of 75 em to 180 cm. Although 
perennial in habit} it is cultivated as an annual. 
The plants produce a strong tap root which penetrates 
quite deeo into the so i l . The leaves are large in size} alternate} 
exstipulate} simple} petiolate} ovate with slightly lobed margin} 
coriaceous and acuminate. Hie lower veins are more prominent than 
the upper ones. 
Tlie inflorescence is extra-axillary and racemose. Flowers 
are ebracteate} pedicellate} pentamerous} dichlamydeous) bisexual} 
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eye l ie t actinomorphic and hypogynous. Ilie calyx is gamosepa lous) 
usually f ive lobed with lanceolate lobeS) persistent and accrescent. 
I t is densely covered with hairs. The corolla is be l l shaped* 
gamopetalonst f ive lobed> usually purple-violet In colour and 2.9 
cm to 5.4 cm in diameter. The androecium usually consists of 
f ive» epipetalous stamens» alternating with corolla lobes. The 
anthers are basifixedt long* erect and connivent? often tapering 
upwards* dehiscing by apical pores. The gynoecium is bicarpellary* 
syncarpous and superior. The ovary is bilocular* each locule 
containing a large number of ovules borne on swollen axile placen-
tae. The variation in the length of style is a noteworthy feature 
of flowers which are c lass i f ied as long-styledj medium-styled and 
short-styled. 
The fruit is a large berry* varying in shape from spherical 
to cyl indrical . The colour of the fruit may be black* dark purple* 
violet* green or white. The fruit surface is smooth and glossy. 
On maturity the fruits become yellow. The inside of the fruit 
consists of fleshy* spongy placentae* white in colour* in which 
seeds are embedded. The seeds are small and minutely pitted. 
The wide popularity of the egg-plant* leading to its 
extensive cultivation in many countries* has resulted in the 
evolution of a large number of varieties. Every country has its 
own popular varieties depending upon local preferences. In India* 
while some varieties are widely cultivated* there are others that 
are popular In particular regions. For example? green varieties 
are popular in Bihar and Mysore while purple varieties are common 
in North India (Chauhan» 1965). 
The classification of the cultivated varieties of egg-plant 
is mainly based on size* shape and colour of the fruit ) and 
presence or absence of spines on the plant body. Some of the 
varieties popular in India are listed below:-
1. Baromashi 18. Pusa Kranti 
2. Black Beauty 19. Pusa Purple Long 
3. Deep Purple Round 20. Pusa Purple Round 
4. Gattavanga 21. Ramnagar 
5. Giant of Banaras 22. Round Black 
6. Gota - JG 23. Round White 
7. Green Long 24. Small Purple Round 
8. Long Blade 25. STg (Pink) 
9. Long Purple 26. STg (Vfhite) 
10. Long Singapuri 27. Surti Gota 
11. Long White 28. T j (Early Long Purple) 
12. Manjri Gota 29. T- (Late Long Purple) 
Tg (Early Round Purple) 
T. (Late Round Purple) 
White egg (cluster) 
13. Muktakeshi 30. 
14. Mysore Green 31. 
15. Nurki Baigan 32. 
16. Panipat 33. White Large 
17. Pb-No.8 (Early Purple Round) 34. Wynad Giant 
1.4, Ta^offpffi^g ^fflpni^g 
The genus Solanum contains about 1)700 species (Wil l iS) 
1966). Of these about 100 are tuberiferous) while the rest are 
non-tuberiferous. The genus is predominantly South and Central 
American but its species show a very wide distribution? ranging 
from tropical to temperate regions of the world and from sea level 
to an altitude of 2»400 meters. 
Out of 37 species of Solanum reported from Asia» 28 have been 
recorded from India. Clarke (1885) described 27 species in Hooker's 
Flora of British India (see Hooker, 1885). Santapau (1948) added one 
more species to the l i s t by describing a new species from Bombay) 
1 ' mccannil. Following Hassler (1917), Bitter (1920) has divided 
the genus Solanum into two separate genera Solanum and Lvcianthes, 
the latter including about 100 species. Out of the 28 Indian 
species, original ly described under Solanum, six have been trans-
ferred to the genus Lycianthes (see Santapau, 1948). Clarke had 
also put these six species into a separate subsection. The remain-
ing 22 species are c lass i f ied into two distinct groups or sections, 
one consisting of unarmed species and the other consisting of 
species which are armed with spines. The two groups are morpholo-
gical ly distinct and the members of one group do not cross with 
those of the other group. 
The group consisting of species armed with spines contains 
15 species including S. melonoena 1. S. melonqena is included in 
the group armed with spines in spite of the fact that some 
varieties are unarmed. However, it has been observed that even 
these unarmed varieties develop spines in the wild state. S_. melonqena, 
together with four other species, v i z . , S. coaqulans Forsk., 
xanthocaroum Schrad., S. indicum L. and S. mccannii Santapau, 
forms an assembly of related species on morphological grounds. It 
is to be noted that Dutbie (1911) has considered S. coaqulans 
Forsk. as synonymous with S. incanm L, S. meloBQena is related 
most closely to incanum ( « S. eoaoulans) because it produces 
fu l ly fer t i le hybrids with this species. In crosses with 
xanthocarpum It produces partially fert i le hybrids. I t shows 
incompatibility with S. indicom. The cultivated varieties of 
melonqena produce fully fert i le hybrids with its wild varieties» 
vi2.» var. insanum and var, potanai (see Swaminathan» 1949» Mital* 
1950; Bhaduri, 1951). 
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Chapter 2 
A BRIEF 8EVIEW OF EARLIER INVESTIGATIONS 
Because of its great economic importance the genus Solanum 
has attracted the attention of many cytogeneticists and plant 
i 
breeders. From the breeder's point of view» a good knowledge of 
f loral biology and proper appreciation and anderstanding of the 
existence of vast genetic variability and the interrelationships 
between the taxa are very important. The importance of such 
fundamental knowledge in crop improvement has been ful ly realised 
I 
and considerable information is available on the tuberiferous 
/ 
forms of Solanum (Hagoonj Bamanujara and Cooper* 1962). 
A survey of literature shows that comparatively l i t t l e 
attention has been paid to the non-tuberiferous species of the 
genus Solanura in general and to the egg«plant in particular. The 
pertinent literature on the various aspects of the egg-plant is 
reviewed below. 
2.1. Origin and taxonoraic relationships 
A study of the early literature reveals that the Sanskrit 
work "Amar Kosh"? datable to 1100 A.D., refers to the egg-plant 
10 
and proves that the plant has been known In India for a very long 
time (Bhaduri* 1951). In "Flora of British India" (Hooker, 1885) 
i t is saggested that the original home of S. melonqena appears to 
be ancertain. De Candolle (19B9) regarded it as a native of Asia 
and not of America. Filov (1940) suggested that i t originated 
from India. Bailey (1949) mentioned that the f i r s t record of the 
ose of this plant came from India. According to Vavilov (1928, 
1931) the center of origin of S. melonqena is Indo-Burma region 
(Bhaduri, 1951). According to Chandra and Murty (1968) the 
earliest record of the existence of egg-plant is from India. 
In 1832 Roxburgh described the two distinct and wild 
varieties of S,. me lonqena as two distinct species, S. lonqum and 
insanum. However, Clarke did not separate these 
varieties from S. melonqena (Hooker, 1885). Prain (1903) reported 
two varieties of S. melonqena, var. esculenta and var. insana. 
Both these varieties are prickly herbs. However, in the former 
the fruits are cylindrical and in latter round. 
Filov (1940) classified the different forms of S. melonqena, 
on the basis of agro-ecological characters, into five sub-species, 
v i z . , S. melonqena L. spp. aqrestis F i l . , spp. occidentale Gaz.« 
spp. orientali-asiatlcus F i l . i spp. palestinicum Fi l . and spp. 
arabico-italicum Fi l . (Bhaduri, 1951). A large number of varieties 
is under cultivation. These varieties are distinguished on the 
1 
basis of the presence or absence of spines and the sizet shape 
and colour of the fruits (see also Chauhan» 1965). 
Clarke (Hooker* 1885)) Duthie (1911)t Sivamiaathan (1949) 
and Mital (1950) have indicated the close af f inity between 
S. incanum and S. melonoena. Bhaduri (1951) considered) on the 
basis of morphological characters) that S. melonqena L.t 
S. coaqulans Forsk.» S. xanthocamum Schrad.} S. indicum L. 
and S. mccannii Santaoau are related species. Dathie (1911) con-
sidered coaqulans Forsk. as synonymous with S. iacanam. 
2.2. Floral biology 
Some aspects of f loral biology in brinjal were studied as 
early as 1918 by Howard gi. a l . (Prasad and Prakash, 1968). These 
were followed later by a number of workers including Magtang* 
1936; Schmidt) 1935; Pal and Singh) 1943; Sambandan) 1964a a y 
Prasad and Prakash) 1968. 
Magtang (1936) studied the phenomenon of heterostyly. 
Turumaru (1937) classified the flowers of egg-plant on the basis 
of correlation of style length with anthers) into **homostylic" and 
"heterostylic" forms. In homostylic flower the style is ds high 
or h i ^ e r than the anthers and in heterostylic flower the style 
is inferior to the anthers. He noted higher fe r t i l i ty In homo-
styl ic flowers. He attributed a high ster i l i ty of heterostylic 
flowers to Incomplete development of p i s t i l . Tatebe (1938)) 
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working on pollination in egg-plant» pointed out that short-
styled flowers are abortive. 
Pal and Singh (1943) and Krishnamurthi and Subramanian 
(1954) made some investigations on flotvers of brinjaly based on 
style length and fruit -set . Pal and Singh (1943) observed three 
kinds of flowers) v iz . ) long-styled) pseado-short-styled and 
true-short-styled. On hand pollination) long-styled and pseudo-
short-styled flowers set fruit freely whereas true-short-styled 
did not. Huthukrishnan and Srinivasan (1963) and Prasad and 
Prakash (1968) also reported the failure of short-styled flowers 
to set f ru i t . Oganesjan (1965) recorded the highest percentage 
of fruit-set when the stigma to be pollinated was longer than the 
stamen. 
Kakizaki (1930) studied the receptivity of stigma and 
reported that the stigma matured as soon as the flower opened and) 
in general) was receptive for a period of 2-3 days. Tatebe (1938) 
found that it was receptive for a day bf^ore anthesis to two days 
a f ter . Pal and S in^ (1943) found that stigma became receptive 
about one to two hours after flower opening and remained receptive 
for three days. Popova (1958) observed that the receptivity of 
stigma in some varieties of brinjal lasted for a period of seven 
days. 
Magtang (1936) studied anthesis and viabil ity of pollen. He 
reported that the anthers of,the same flower opened one after 
the other and not at one time. I^kizaki (1930) observed the 
dehiscence of anther at the terminal pore soon after the opening 
of flower. 
Tatebe (1938) studied the viabil ity of pollen in varieties 
Oserikawa and Mogi by germination test and found, that it remained 
viable for two,days in the former and for one day in the latter. 
Popova (1958) found that the pollen of Oelikates and Israel 
varieties ronained viable for a period of 8-10 days when kept in 
60-65 per cent humidity at 2 0 - 2 2 O g a n e s j a n (1965) obtained a 
high percentage (72.5) of fruit -set and high yield of seed by using 
two days old pollen and by pollinating the flowers one day after 
emasculation. The lowest percentage (70) of fruit-set was recorded 
by using seven day old stored pollen. Popova (1959) studied the 
influence of the amount of pollen in the pollination and fe r t i l i za -
tion of the egg-plant and observed that pollination with large 
quantity of pollen increased the percentage of fruit-set and 
number of seeds per f ruit . However* Pal) 6y. and Taller (1969) 
concluded from their studies that percentage of fruit-set and 
number of seeds per fruit were independent factors. 
Kakizaki (1930) reported that the flowers of. the egg-plant 
were self-pollinated to a slight degree. Magtang (1936) reported 
that self-pollination was not possible under conditions of bagging. 
Schmidt (1936) and Jyotlshi and Chandra (1969) also reported 
cross-pollination in egg-plant. Pal and Singh (1943) did not 
observe either self-lncon^atibility or cross-incompatibility in 
egg-plant. Pal» and Taller (1969) reported that S. melongena 
is not an obligate self-pollinated plant but it is a facultative 
cross-pollinated one. Sarabandam (1964a)reported variation in 
natural crossing between the flowers of the same plant. 
Magtang (1936) indicated that pollination is necessary 
for fruit formation. Extensive studies on the role of pollination 
in fruit growth of egg-plant without the accompanying f e r t i l i za -
tion were made by Yasuda (Maheshwari) 1950) in connection with 
his studies on parthenocarpy. Krishnamurthi and Subramanian (1954) 
induced parthenocarpy in egg-plant by treating them with 2» 4-
dichlorophenoxy acetic acid. Pal Gy. and Olah (1969) induced par-
thenocarpy in egg-plant by mechanical stimulation of p i s t i l . 
Pal» Gy. and Taller (1969) mentioned that the number of 
seeds in a fruit depends on methods of pollination and it was 
higher with open pollination and lower in self -poll ination. 
Quagliotti and Chavanchini (1968) reported that a minimum period 
of 50 days was necessary between flowering and harvesting in order 
to obtain good quality seed. Chavan ej. al,. (1962) did not observe 
any marked difference in the percentage of germination of seeds 
that were dried in sun in comparison to those dried in shade. Dhesi 
Irw 
and Gupta (1966) reported that growth regulators of higher 
dosage generally cause a temporary dormancy. 
2.3. Cytology 
The chromosome numbers of non-tuberiferous forms have 
been determined by various workers: Kojima (1925)» Vllmorln and 
Simonet (1927), J^rgenson. (1926), Bhaduri (1933), Janaki Amal 
(1931, 1934), Tokunaga (1934), Ratera (1944), Swaminathan (1949), 
Hardas and Joshi (1954), Bay l is (1954), Rai (1959), Soria and 
Heiser (1961) and Heiser (1963). This has greatly faci l i tated our 
understanding of the variation of the chromosome numbers and led 
to inference that in great majority of non-tuberiferous species 
of the genus SoIanurn the basic chromosome number is 12. 
Due to the small size of the chromosomes and lack of 
suitable techniques, the karyotypes of non-tuberiferous species of 
the genus Solanum have not been analysed in detai l . However, 
Oinuma (1945) and Sinha (1950) have studied karyotypes of some 
solanums. Most of the studies have indicated that meiosis is 
normal specially in species with n = 12 and 24 chromosomes 
(J^rgenson, 1928; Ell ison, 1936', Paddock, 1943). Janaki Ammal 
(1934) observed regular meiosis in diploid Solanum melonoena. 
Janaki Amnal (1934) and Rai (1959) studied the formation and 
movement of chiasmata in Solanum melonoen^. 
There are only a few fragmentary reports on polyploidy 
in S. melon gen a. Janaki Aramal (1934) observed a hi(?hly steri le 
triploid plant in Fj progeny of a cross between diploid varieties? 
J-22 and 515B, and indicated that the triploid arose from a 
diploid pollen grain. She selfed the triploid and obtained from 
Its progeny a few tetraploid plants. Singh (1942) reported a 
naturally occurring tetraploid egg-plant with 2n == 46 chromosomes 
in the cultivated variety "Muktakeshi". 
2.4. Intervarietal hybridization 
Art i f ic ia l hybridization in egg-plant was f i r s t carried 
out by Bailey and Munson in 1891. Howevert none of their hybrids 
showed heterosis. The f i rst positive report of heterosis in egg-
plant came from Munson in 1892 (Sambandam) 1962). Subsequently 
several workers* both in India and abroad* recorded heterosis in 
several chraeters. 
Sambandam (1962) reviewed literature dealing with hetero-
sis in egg-plant and discussed the prospects and problems in the 
commercial production of hybrid seed mostly from breeders' point 
of view. Choudhury (1966) discussed the utilization of hybrid 
vigour in egg-plant for increasing vegetable production. 
In India considerable amount of work has been done on 
intervarietal hybridization in egg-plant. Tliis includes the 
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investigation carried out by Pal and Singh (1946), Venkataramani 
(1946), Misra (1961, 1962), Raman (1964), Prasad and Prakash 
(1966), Tiwari (1966), Thakur, Kirti Singh and Jarnail Singh 
(1968) and Choudhui^ and Kalda (1968). 
Some workers have reported the occurrence of a few steri le 
F j hybrids in the intervarietal crosses of egg-plant. Rao (1934) 
reported partial steri l ity in the F j plants of crosses between soa» 
varieties of egg-plant. Sajasekaran (1970f)reported ster i l i ty in 
the Fj hybrids obtained by crossing variety bulsaransis with the 
cultivars Purple Striped and White Flower. 
Several foreign scientists are actively engaged in exploit-
ing hybrid vigour in the br inja l crop for increasing vegetable 
production. Among these may be mentioned the works of Halsted 
(1901), Halsted and Kelsey (1903), Bay la (1916), Nagai and Kida 
(1926), Kakizaki (1931), Aver' Janova (1941), Daskaloff (1941), 
Odland and Noll (1948), Odland (1948), Capinpin and Alviar (1949), 
Popova (1956), Oganesjan (1966), Quagliotti (1969) and Odland 
(1969). 
Murtazov, Popova and Petrov (1969) have studied the 
influence of different sowing dates of the parental varieties 
on heterosis in egg-plant. 
lijima (1951) recorded the superiority of fruits of hybrids 
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to their parents in vitamin Bj content (Sarabandam, 19^ ) . 
2.5. Interspecific hybridization 
S. melonqena was crossed with various non-tuberiferous 
species of the genus Solanum with a view to finding out its degree 
of genetic relationship. Reports that have appeared so far on this 
aspect are not suggestive of any heterosis in characters of 
economic importance. 
Sarvayya (1936) studied the f i r s t generation of an inter-
specific cross between Solanum melongena x S. xanthocaroum. The 
Fj hybrids were very vigorous in growth and partially ster i le . 
Swaminathan (1949) made an extensive study of interspecific 
hybridization among the various species of Solanum and grouped 
S. melongena» S. xanthocaroum* S.lndicum and S. incanum into one 
category on the basis of crossability. Bhaduri (1951) reported 
that S. melonq^na hybridized freely with S. incanom producing 
ful ly fe r t i l e hybrids. He obtained partially fer t i le hybrids 
when S.. raelonqepa was crossed with xanthocarpum^ However> 
the cross between melonqena and S. indie urn was found to be 
incompatible. Narasiniha Rao (1968) obtained inviable seeds from 
a cross between S. xanthocarpum and S. melonqena var. Pusa Purple 
Long) and he also published a note on the crossability relation-
ship among the species» S. S. incanyp^* S. inteqyifolium» 
S. gils.) indlcum* S. khasiawum^ 
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S. xanthocarpum and S. testlcalatum. Zutshi (1967) reported 
genie steri l i ty In the F^ hybrids obtained from a cross between 
S, indieam and S, iitcaBaBB. 
Miw8} Saito and Yamamoto (1958) obtained viable seeds 
from the cross S. melonaena x S. inteorifollBm and the reciprocalj 
but the subsequent performance of the hybrids was not reported. 
Hamirez (1959) suggested that hybridization between orandiflorum 
and the egg-plant might be useful in introducing in the latter 
resistance to certain pests and disease. 
Zutshi (1966) produced fert i le hybrids between S. incaHum 
and S. meloncena with a higher percentage (0.5) of Solasodine 
content than that of S. incanu^i (1.8 per cent) or S. melonqena (in 
traces). 
Rajasekaran (1969) concluded from crossability and cytolo-
gical studies of hybrids that S. melonaena« S. j^ p^ jlicum* g,. xantho-
carpum and S, trilobatum are related species. He (1970a» 1971a» 
1971b) studied cyt©morphology of Fj hybrids between Solanum 
macrocaroon and S. melonqena» S. xanthocarpum and melonaena 
var. insanumt andj S. zuccaonianam and S. melonaena and attributed 
the ster i l i ty of hybrids mainly to structural differences between 
the chromosomes of the parents. He (1970b) also made a cytological 
study of the hybrids of a cross between S. indicum and S.melonaena 
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var. InsaBum and concluded that structural hybrldity or geitic 
differences between the parental species were the probable cause 
of hybrid ster i l i ty . 
Rajasekaran (1970c» 1970d) produced fe r t i l e araphidlploids 
from ster i le interspecific hybrids derived from the crosses 
between S. xaathocarpum and S.. melonoenat S. zuccaonianam and 
S. QgiMdSOS.) and* S. and S. mioMSBM.-
Rajasekaran (1970e) reported ovule ster i l i ty and high 
percentage of defective pollen formation in the Fj hybrid of 
S. melonqena x S. melonqena var. bulsarensis Argikar (S. macro-
carp on) and attributed the ovule steri l ity to genie causes. 
2.6. Ggn^^ic^ 
Numerous workers have conducted investigations on the 
genetics of the egg-plant. Among these may be mentioned the works 
of Gotoh (1953)* Joshi (1963)» Singh and Khanna (1964)t Dhesit 
Nandpuri and Dhaliwal (1964)t Sambandam (1964b)1969)} Nuttall 
(1965)) Sinhat Prakash and Haque (1966)} Eldin (1967)) Baha-Eldin) 
BlackhUrst and Perry (1968a) b) c ) ) Thakur) Kirtl Singh and 
Jarnail Singh (1968)) and Tigchelaar) Janick and Erickson (1968). 
2.7. Induction of Mutation 
There are very few reports in literature on the induction 
of mutations in egg-plant. 
Baghranqran (1968at b) Irradiated dry seeds of local 
Erevan and Delicacy A 163 varieties of S. meIongena with X-rays 
of different doses. He recorded varietal specificity in response 
to radiation. Horpbological abnornalities and several chromosomal 
aberrations were recorded in the plants of M^ , generation. He 
concluded from his studies that the morphological abnormalities 
observed were due to dominant mutations and cytoplasmic modifica. 
tions. He also reported that higher doses of radiations can 
promote or retard the growth and development of a plant. 
Izvorska (196Q) irradiated the seeds of the egg-plant 
variety Delicacy with different doses of X-rays. The treated 
seeds germinated earlier and the plants of M^ generation flowered 
earl ier and produced more fruits with higher average weight than 
controls. 
2.8. Male steri l i ty 
There are a few reports on male ster i l i ty in egg-plant. 
Jasmin (1954) reported male ster i l i ty in brinjal in a 
population of Blackie) an early egg-plant variety developed from 
a cross Black Beauty x Black Nagasaki. This type of male steri l i ty 
was due to non-dehiscence of anthers. Sin^i and Khanna (1964) 
observed functional male s ter i l i ty in one of the plants of 
brinjal crop of the variety Baigani. 
Nakamura (1954) induced male ster i l i ty in brinjal by 
22 
treating the plants with 10 ppm amine-salt of 2» 4-0. Choudhury 
and George ( 1 9 ^ ) } Jyotishi and Hussain (1968) and Jyotlshi and 
Chandra (1969) Induced male steri l i ty In brinjal by fo l iar spray 
of 2i 4-D. 
Jyotishi and Chandra (1969) r^orted that maleic hydrazide 
is also effective in causing male s ter i l i ty . Pal) and Olah 
(1970) reported the effect of maleic hydrazide on flower formation 
and sporogenesis in egg-plant. 
Kuriyama) Mochizuki and Sakuma (1969) induced pollen 
ster i l i ty in egg-plant by application of 0.2 per cent solution of 
sodium 2-3-dlchloro-iso-butyrate. 
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Chapter 3 
MATEBIALS AND METHODS 
Seeds of nine varieties of the egg-plant were obtained 
from different sources. Seeds of Pusa Purple Long* Green long 
and Wynad Giant were obtained from Indian Agricultural Research 
Institute. Seeds of other varieties* v i 2 . » Black Beauty» Long 
Black) long White} Round Black« Giant of Banaras and Nurki Baigan 
were purchased from commercial firms. 
3.1' Floral Biology 
Floral biology of the following varieties was studied : 
Pusa Purple Longi Green Long* Wynad Giant) Round Black* Giant of 
Banaras and Nurki Baigan. Among the aspects of f loral biology 
studied were: 
1. Size of the bud on the day preceding the opening of the 
flower 
2. Time of blooming and anthesis 
3. Dehiscence of anther and longevity of pollen 
4. Receptivity of stigma 
5. Result of selfing in flowers with different style length 
6. Comparative study of natural and art i f ic ia l pollination 
7. Fruit maturity and dormancy of seeds 
3.2. Hybridization 
Three varieties» naraely» Pusa Purple long (PPL), Green 
Long (GL) and Wynad Giant (WG), wete selected for intervarietal 
hybridization. Crosses were attempted as shown below: 
Pusa Purple Long x Green Long and the reciprocal 
Wynad Giant x Pusa Purple Long and the reciprocal 
Green laag x Hyaarf Slaat and the niefprocal 
Emasculation was done on buds which would open the next day. 
Anthers were taken oat one by one without causing any injury to 
gynoecium. After emasculation the bud was bagged with butter 
paper bag to prevent contamination by wind or insect borne pollen, 
Emasculated buds were tagged. 
Pollination was carried out by taking out pollen a r t i f i -
cial ly by splitting the anthers longitudinally with the help of 
a needle. The pointed needle carrying the pollen was then brushed 
on the stigma. Pollen application was repeated twice on the same 
stigma to.ensure pollination. Al l pollinations were done on 
bright sunny days. After pollination* the flower bud was again 
enclosed in butter paper bag and labelled. 
To achieve selfing» entire inflorescence was enclosed in 
a butter paper bag» a week before blossoming. The bags were 
removed as soon as the fruit development started. 
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3.3. Induction of Mutation 
Ethyl methane sulphonate (EMS)} Diethyl sulphate (IKS)) 
m-nitrophenol and caffeine were used as .mutagens. Colchicine 
was also used to study its ef fect on different varieties. 
Solutions of ethyl methane sulphonate were prepared in 
double dist i l led water. The concentrations used were 0.4%) 0.6% 
and 0.8%. Solution with the same concentrations were also 
prepared in phosphate buffer with pH 7 for comparative study. 
Dry seeds were soaked in EMS non-buffer as well as in phosphate 
buffer solutions of different concentrations for 18 and 24 hours 
in petri-dishes. The seeds were spread over the f i l t e r paper 
in petri-dish and EMS solution was poured, into it until i t 
completely covered the seeds. Later» the seeds were directly 
sown in pots. 
Diethyl sulphate was used in solutions in double dist i l led 
water with 0.6% and 0.8% concentrations. The method of treatment 
of the seed was the same as described in the case of SIS. m-Nitro-
phenol was used in 0.6% concentration in double dist i l led water. 
Dry seeds were soaked in the solution for "24 hours in a petri-
plate. Caffeine was used as solution in double dist i l led water 
with 0.8% concentration. Dry seeds were soaked in the solution 
for 24 hours in petri-plate. Colchicine solutions were prepared 
in double disti l led water with concentrations of 0.2 and 0.25%. 
The young growing tips were wrapped with non-absorbent cotton) 
which was kept moist with the colchicine solution for 18 or 20 
hours. The treatments were given on two consecutive days with a 
break in the night after 12 hours treatment on the f i r s t day. 
The seeds of the control series were treated exactly in 
the same manner with the only difference that they were soaked in 
double disti l led water or? in the case of control for EMS treatment) 
in double disti l led water as well as buffer solution. 
The treated and the control seeds were sown in pots 
immediately after treatment.' The seedlings were transplanted in 
the f ield after about 35 days. Plant to plant spacing was 90 cm 
both within and between the rows. 
Harvesting of selected plants was done plantwise. The 
seeds from each fruit were kept separately and were sown to obtain 
the M2 generation. 
3.4. Cytology 
For the study of meiosfs) flower buds of parents* mutants 
and hybrids were fixed in a mixture of 6 parts of absolute alcohol* 
3 parts of chlorofora and 1 part of glacial acetic acid. After 20 
minutes* the flower buds were transferred to a mixture of 3 parts 
of absolute alcohol and 1 part of propionic acid saturated with 
ferr ic acetate. They were kept in this mixture for 24 hours* washed 
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thoroughly with 70% alcohol and stored in i t . Meiotlc chromosomes 
were studied from pollen mother cel l squashes in propionocarmine 
(Swaminathant Magoon and Hehrai 1954). and the slides were sealed 
with wax. Preliminary observations were made from temporary 
slides. Iliese were then made permanent (Bhaduri and Ghoshs 1954). 
The wax was removed and the slide was placed upside down in a 
mixture of glacial acetic acid and normal butyl alcohol (1 :1 ) . 
When the cover glass got separated? both the sl ide and cover glass 
were passed through normal butyl alcohol. The sl ide and the 
cover glass were reassembled using canada balsam as the mounting 
medium. The slides were kept in an incubator at 60°C for 2-3 days. 
3.5, Pollen size and pollen fe r t i l i ty 
The pollen size and pollen fert i l i ty of the control varie-
ties? mutants and hybrids were determined from fresh pollen samples, 
One nature anther was placed in a drop of acetocarmine and» with a 
slight mechanical pressure? the pollen was squeezed out. The 
pollen grains which had regular outline and took up stain were 
scored as fert i le while the empty? unstained ones were taken to be 
steri le . The size of pollen grain was estimated by measuring its 
diameter. For determining the pollen size and ferti l ity? pollen 
from five plants of each type was studied. 
3.6. Abbreviations 
PMC = Pollen mother cell 
Xta = Qiiasmata 
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PPL = Pusa Purple long 
GL = Green Long 
WG = Wynad Giant 
SB s: Round Black 
GB = Giant of Banaras 
NB s Nurki Baigan 
IB = Long Black 
ISF = Loag-styled flower 
MSF s: Medium-styled flower 
SSF = Short-styled flower 
EMS — Ethyl methane sulphonate 
DES s Diethyl sulphate 
The univalents» bivalents and quadrivalents have been 
denoted by Bon»n numerals as I » I I and IV respeetively. 
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Chapter 4 
OBSBHVATKJNS 
The observations are being described under the follow-
ing heads : 
Floral biology 
Hybridization 
Statistical studies 
Induction of mutation 
Cytological studies 
Observations pertaining to the above items are being 
presented in detail in the subsequent chapters. 
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Cha|»ter 5 
FLORAL BIOLOGir 
Floral biology of the following varieties of brlnjal was 
studied: 
Pasa Purple Loag 
^een Long 
Itynad Giant 
Hound Black 
Giant of Banaras 
Nurkl Balgan 
The following aspects of f lora l biology were studied: 
(a ) External features of the flower 
(b) Size of the bud on the day preceding the blooming 
(c ) Time of blooming and anthesis 
<d) Longevity of pollen 
(e ) ReeeptlTity of sti^na 
( f ) Result of selfing in flowers with different style length 
(g ) Comparative study of natural and a r t i f i c i a l pollination 
(h) Fruit maturity and dormancy of seeds 
The data presented here relate to the winter crop (seeds 
sown in Julyi fruiting from Noveaiber to February or March) as 
well as the sunnier crop (seeds sown in March; fruiting from June 
or July to November), 
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5.1. The Flower of Selapam melongena 
The flower of S. melongena may be solitary or in clusters 
of two or more. The flower is ^bracteatej pedicellate) aetiso-
morphic} diehlamydeoust pentamerouS) tetracyclic} bisexual} 
complete} regular and hj^ogynous. The calyx is gamosepalous 
with 5 lanceolate segments. I t is green in colour} hairy} be l l -
shaped} valvate} persistent and accrescent. The corolla is gamo-
petalons with f ive segments. It is violet in colour} varying in 
shade from dark violet to very light violet and also white in 
colour. It is rotate or shallow bell-shaped with imbricate aesti-
vation. The androecium consists of 5 stamens. I t is polyandrous} 
epipetalous with short filaments and long dithecous anthers} 
yellow in colour. The anthers are tapering and connivent. They 
dehisce by means of apical pores. Hie gynoecium is bicarpellary} 
syncarpous. The ovary is bllocular with many ovules in each 
locule} borne on axile placentae. The phenomenon of heterostyly 
is the usual feature of the' flowers. There are three kinds of 
flowers: long-styled} medium-styled and short-styled. The fruit 
is a berry and shows a great variety in colour} shape and size. 
5.2. Size of the bud en the day preceding the blooming 
The size of the bud on the day preceding the opening of 
flower was studied because it has been noted that emasculation 
is best done on buds which would open the next day. I t was} 
therefore* desirable to be able to recognise such buds. Only 
the length of the bud was measured as this was found to be a 
satisfactory indicator of bud size. A comparative account of 
the length' of flower buds of different cultivated varieties of 
S. aelonqena in winter and sunnier crops is given in Table 5.1. 
From the data it is obvious that the f i r s t bud of each 
inflorescence in different varieties in winter and summer crops 
is larger than the succeeding buds. It was also noted that the 
size of the bud is larger in long-styled flowers in different 
varieties both in the winter as well as summer crops. 6reen Long 
and Round Black varieties show more or less a stabil ity in the 
length of the flower bud in both the seasons. However* Nurki 
Baiganj Pnsa Purple Long and Giant of Banaras varieties show 
seasonal variations in the length of flower buds. 
On the day preceding anthesis the length of the f i r s t 
flower bud)ia the winter crop* varied from 19.5 to 21.0 ora in 
Pusa Purple long* from 19.5 to 21.5 m in Green Long* from 17.5 
to 20.0 nm In Wynad Giant» from 19.0 to 24.0' ran In Round Black* 
from 20.0 to 25.0 m in Giant of Banaras and from 18.0 to 21.0 mm 
in Nurki Baigan. In summer crop it varied from 18.0 to ^ . 0 mm 
in Pusa Purple Long* from 20.0 to 22.0 nn In Green Long* from 
18.0 to 20.0 nm in ttynad Giant* from 20.0 to 23.0 mm in Round 
Black* from 20.0 to 23.0 mm in Giant of Banaras and from 18.00 to 
21.0 mm in Nurki Baigan. 
ly 
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An Interesting observation> which is obvious from 
Table 5.1> is that while in four varieties* namelyi Pusa Purple 
Long? Green Long$ Giant of Banaras and Narki Baigan the summer 
buds are smaller than the winter buds* in variety ffynad Giantt 
the sintmer and winter crops have buds almost equal in length* and 
in var. Round Black* the summer buds are larger than the winter 
buds. 
5,3. Time of blooming and anthesis, 
A flower is regarded as open or in bloom when its corolla 
lobes have just opened or separated from one another. The time of 
blooming and anthesis was studied in different varieties in winter 
and summer crops. The results show that blooming and anthesis do 
not go together in winter as well as sunmer crop. 
The blooming and anthesis were observed on four different 
dates in winter and four different dates in summer. For observa-
tions on each variety* five buds were selected for noting the 
time of blooming and anthesis. Tables 5.2-B.7 show the time of 
blooming and anthesis for the bud that bloomed f i rs t and the bud 
that bloomed last of a l l . 
The observations on different varieties are briefly 
reported below: 
Pnsa Pmrple Long 
In variety Pusa Pai^le long* in winter) during the 
period of observation from 16tl! November to 24th December) 
the earliest bud was found to bloom at 6.20 a.m. and the last 
bud at 10.30 a.m. The time of anthesis for the earliest bud was 
7.47 a.m. and for the last bad 10.55 a.m. In summer^  during the 
period of observation from 2nd August to 31st September) 1970» 
the earliest bud was found to bloom at 5.16 a.m. and the last 
bud at 8.10 a.m. The time of anthesis for the earliest bud was 
6.30 a.m. and for the last bud 9.20 a.m. In a l l eases anthesis 
occurred after blooming (Table 5.2). 
Grggff l^pg 
In variety Green Long) in winter) during the period of 
observation from 16th November to 24th December) 1969) the earliest 
bud was found to bloom at 6.30 a.m. and last bud at 10.33 a.m. The 
time of anthesis for the earliest bud was 7.55 a.m. and for the 
last bud 10.50 a.m. In summer) during the period of observation 
from 2nd August to 31st September) 1970) the earliest bud was 
found to bloom at 5.20 a.m. and the last bud at 8.15 a.m. The 
time of anthesis for the earliest bud was 6.30 a.m. and for 
the last bud 9.15 a.m. Anthesis occurred after blooming in a l l 
cases (Table 5.3). 
In variety V^nad Giant) in winter) during the period of 
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observation from 16th November to 24th Deeemberi1969) the 
earliest bad was found to bloom at 6.20 a.m. and the last bud 
at 10.20 a.m. The time of anthesls for earliest bud was 7.55 
a.m. and for the last bud 10.50 a.m. In summert during the 
period of observation from 2nd August to 31st September* 1970» 
the earliest bud was found to bloom at 5.40 a.m. and the last 
bud at 6.45 a.m. The time of anthesis for the earliest bud 
was 7.55 a.m. and for the last bud 9.30 a.m. Anthesis occurred 
after blooming in al l eases (Table 5.4) . 
Round Black 
In variety Round Black) in winter^ during the period of 
observation from I6th Nevenftter to 24th Decemberf the 
earliest bud was found to bloom at 6.40 a.m. and the last bud 
at 10.15 a.m. The time of anthesis for the earliest bud was 
7.40 a.m. and for the last bud 11.00 a.m. In summer) during 
the period of ebservation from 2nd August to 31st September* 1970* 
the earliest bud was found to bloom at 5.13 a.m. and the last bud 
at 8.30 a.m. The time of anthesis for the earliest bud was 7.30 
a.m. and for the last bud 9.45 a.m. Anthesis occurred after 
blooming in a l l cases (Table 5.5) . 
6iaT>t of Banaras 
In variety Giant of Banarast in winter* during the period 
of observation from 16th November to 24th December, 1969» the 
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earliest bud was found to bloom at 6.30 a.m. and the last bud 
at 10.20 a.m. The time of anthesis for earliest bud was 
8.05 a.m. and for the last bud 10.50 a.m. In summer* during 
the period of observation from 2nd August to 31st September* 
1970) the earliest bud was found to bloom at 5.30 a.m. and the 
last bud at 8.45 a.m. The time of anthesis for the earliest 
bud was 7.25 a.m. and for the last bud 9.55 a.m. In a l l eases* 
anthesis occurred after blooming (Table 5.6) . 
Nurki Baiga£ 
In variety Nurki Baigan* in winter* during the period of 
observation from 16th November to 24th December* 1969* the 
earliest bud was found to bloom at 6.25 a.m. and the last bud 
at 10.05 a.m. The time of anthesis for the earliest bud was 
7.58 a.m. and for the last bud 10.55 a.m. In summer* during 
the period of observation from 2nd August to 31st Septonber* 1970* 
the earliest bud was found to bloom at 5.15 a.m. and the last 
bud at 8.40 a.m. Hie time of anthesis for the earliest bud was 
7.23 a.m. and for the last bud 9.30 a.m. In this variety also* 
anthesis occurred after blooming in a l l eases (Table 5.7) . 
In a l l the varieties in both the winter and summer crops 
blooming occurs earlier and is followed by anthesis. Blooming 
occurs earlier in summer than in winter. This may be due to 
higher temperature in summer. The interval between blooming and 
anthesis is shorter in winter (80 mlBUtes) than in summer 
(117 minutes). 
5.4. Longevity of pollen 
The viabil ity of pollen in varieties Pnsa Putple Long, 
Green Long* Wynad Giant? Round Blacky Giant of Banaras and 
Nurki Baigan was studied by selfing stigmas of high receptivity 
with pollen of different ages. Selfing was done by placing the 
pollen on the stigma of the same flower and then bagging the 
flower. "Hie high receptivity of the stigma was determined by 
observing the shining appearance and the secretion of stigma 
and the results of hand pollination performed in earlier 
experiments (see next section). The results of the experiment 
are shown in Table 5.8. From the table it is clear that in the 
winter season the pollen of the varieties under observation 
remained viable for 3 days while in the summer season it remained 
viable for one day only. 
5.5. Becepttvity of stioma 
The receptivity of the stigma can be determined in two 
ways: ( a ) by observation of the appearance of the stigma for a 
few days after blooming, and (b ) by performing controlled 
pollination and studying the resultant f ru i t - tet . 
The receptivity of stigma is generally indicated by its 
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Shiny appearance. This happens when the flower opens fu l ly . 
Duration of receptivity was detexnined by pollinating the stigmas» 
on different days after blooming) with fresh pollen and by 
observing the percentage of fruit-set in each ease. 
Detailed observations made on different varieties in 
winter and summer crop are given in Table S.9. I t is obvious 
that the receptivity of the stigma begins on the day of blooming. 
It rises and reaches the peak on the second day and then begins 
to f a l l and is lower on the third day. Hie receptivity on the 
third day iS) in general) higher than on the f i r s t day except 
in a very few cases where it may be higher on the f i r s t day than 
on the third or may be equal. 
5.6. Results of selfinq in flowers of different style length 
The phenomenon of heterostyly* that iS) styles of different 
length) occnring in flowers of the same species? is a characteris-
tic feature of the egg-plant. In long-styled flowers) the stigma 
protrudes beyond the anther tips. In medium-styled flowers) the 
stigma is Just at the level of anther t ips. In short-styled flowers 
the stigma lies below the level of anther t ips. In a l l the 
varieties studied) except Nurki Baigan) three types of flowers 
were observed even in the same inflorescence. This is also true 
of the hybrids between different varieties. In Nurki Baigan) 
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only the long-styled and medium-styled flowers are present. 
To know the correlation between heterostyly and fruit -
set In br inja l } flower buds were enclosed in small butter paper 
bags. The results are presented in Table 5.11. From the table 
it is obvious that only the long-styled and medium-styled flowers 
produced fruits. The short-styled flowers did not produce fruits 
and f e l l off 3-4 days after opening. The observations are 
summarised in Table 5.11 and the details of observation are given 
in Table 5.10. 
5.7. Comparative study of natural and a r t i f i c i a l pollination 
A c<»Bparative study of natural and a r t i f i c i a l pollinations 
was conducted in control plants as well as hybrids. Some flowers 
were le f t to be pollinated naturally while others were pollinated 
by hand. The results of these pollinations are presented in 
Table 5.12. 
From the table it is clear that the fruit-set is higher 
in a r t i f i c i a l cross pollinations than in self ing both in winter 
and summer crops of a l l the varieties. 
The fruit-set in the summer crop starts earl ier than 
in the winter crop. In the winter crop fruit-set was observed 
to start 8 days after the opening of flowers whereastin the summer 
cropt it was observed to begin 6 days after the opening of flowers. 
5.8. Frutt matnrlty and dormancy of seeds 
The fruit of winter and stiwaer crops of variety Posa 
Purple Long took 64 days and 57 days respeetirely to mature. 
The fruits of winter and summer crops of variety Green Long 
took 67 and 61 days respectively to mature. The fruits of 
winter and summer crops of variety Wynad Giant took 67 and 64 
days respectively to mature. The fruits of winter and suimner 
crops of variety Bound Black took 78 and 71 days respectively 
to mature. The fruits of winter and summer crops of variety 
Giant of Banaras took 79 and 73 days respectively to mature. 
The fruits of winter and summer crops of variety Narki Baigan 
took 66 and 61 days respectively to mature. 
The seeds of Solanum melongena^ do not have dormancy. This 
has been confirmed by observing the high percentage of germination 
in fresh seeds extracted from the fruit and sown soon after 
extraction. Viviparyj i .e . * germination of seeds inside the 
fruit while the fruits are s t i l l atttiched to the mother plant} 
was observed in a considerable percentage (10.4) of the fruits 
of the variety Wynad Giant. However> incidence of vivipary was 
more in fruits affected by fruit borers (16.2%) (Fig. 5.1). In 
Nurki Baigan) vivipary was observed in 6.8% fruits but this was 
always associated with the fruit borer (Fig. 5.2) . 
Solanam melonoena L. 
Figs. 5.1 and 5.2 Longitudinal sections of the fruits of 
egg-plant showing vivipary. 
Fig. 5.1 Fruit of the variety Wynad Giant. 
Fig. 5.2 Fruit of the variety Nurki Baigan. 
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Table 5.11 
Comparison of percentage of fruit-set after se l f pollination 
In flowers di f fering in style length 
Variety Long-styled 
flowers 
Percentage of fruit-set in 
Medium-styled 
flowers 
Short-styled 
flowers 
Pusa Purple Long 
Winter 
Sumner 
91.0 
80.0 
90.5 
83.8 
0 
0 
Green Long 
Winter 
Summer 
84.6 
78.0 
70.6 
71.0 
0 
0 
Wynad Giant 
Winter 
Summer 
89.5 
76.3 
93.3 
79.1 
0 
0 
Bound Black 
ISinter 
Summer 
64.2 
70.8 
73.0 
72.5 
0 
0 
Giant of Banaras 
Winter 
Sumner 
57.1 
70.1 
68.0 
72.3 
0 
0 
Nurki Baigan 
Winter 
Summer 
74.0 
70.3 
68.1 
75.1 
0 
0 
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Chapter 6 
HYBRIDIZATION 
6.1. Hybridization between Pusa Purole Long and Green Long 
and their reciprocal cross 
6.1.1. The parents 
A comparative study of the various characters of the 
two varieties Pusa Purple Long (FPL) and Green Long (GL), which 
were used as parents in the present cross» is given in Table 6.2. 
Pusa Purple Long is comparatively a smaller and delicate 
variety while Green Long is ta l l e r and more robust. Pusa Purple 
Long is prostrate while Green Long is erect. The height of Pusa 
Purple Long is less than 30 cm whereas that of Green Long is 
almost double in height. The leaf of Green Long is longer and 
broader than that of Pusa Purple Long. Whereas in Pusa Purple 
long there are 3-4 flowers per inflorescence? the number goes 
upto 6 in Green Long. The number of fruits per plant in Pusa 
Purple Long is 13 while Green Long produces 17 fruits per plant. 
The colour of the fruit » as the names of the varieties indicate^ 
is purple in Pusa Purple Long and green in Green Long. In both the 
varieties the fruit is cylindrical . It is generally curved in 
4 2 
Pusa Purple Long and straight in Green Long. The diameter of 
the f ru i t in both the varieties is the same but the fruits in 
Green long are longer and heavier. The number of seeds in Green 
Long is more than 1^/2 times of the number of seeds in Pusa Purple 
Long. The seeds are also heavier in Green Long. The pollen 
grains in Green Long are larger than In Pusa Purple Long. 
In the market the f ru i t of Pusa Purple Long has a better 
demand while that of Green Long is less popular because it has a 
b i t ter taste. However^ it has certain qualit ies which are 
desirable from the breeder's point of view. These qualities are 
erect j ta l l and robust habit combined with drought resistance 
and comparative freedom from disease. Hie purpose of hybridization 
was to combine the desirable qualities of the two varieties into 
one plant and also to exploit hybrid vigour for commercial use. A 
considerable measure of success was achieved from this point of 
view as w i l l be evident from the following account. 
6.1.2. The cross Pusa Purple Long x Green Long 
30 flowers were cross pollinated using Pusa Purple Long as 
the female parent. Only 3 mature fruits were obtained. 300 seeds 
in a l l were collected from the 3 fruits (Table 6 .1 ) . The seeds from 
each f ru i t were kept separately. Approximately 54% of the seeds 
germinated. 
A 9 
O 
A detailed comparative account of the morphological 
characters of F j hybrids and their parents is given in Table 6.2. 
It can be observed from the table that the F j progeny showed 
morphological features indicative of hybrid or igin. In general) 
they were vigorous in growth) stronger and healthier than the 
respective parent lines. The hybrids were t a l l e r than either of 
the parent and had well developed branching system. They flowered 
profusely on robust peduncles. They had a larger number of 
inflorescences per plant and larger number of flowers per in f lores -
cence. The pollen of the F j hybrids was larger in size than that 
of either parent and showed a lower percentage of f e r t i l i t y (81 .8 ) , 
as judged from acetocarmine test? than the pollen of either Pusa 
Purple Long (91.7) or Green Long (93.7) (F igs . 6.1) 6.2 and 6..3). 
The f ru i t of the hybrids was purple in colour. The hybrids 
were superior to their parents in earliness of maturity of f ru i t ) 
number of fruits per plant and total y ie ld . The yield was determined 
by number and size of f ru i t s . The hybrid fruits were larger and 
heavier than the fruits of the parents and had larger number of 
seeds per f ru i t (F ig . 6 .4 ) . The seeds of the hybrids were heavier 
than those of parents. 
The increase in the number of fruits in the F j hybrids is 
special ly remarkable. Compared to the 13 f ruits in Pusa Purple Long 
and 17 in Green Long, the F j hybrid possessed 37 f ru i t per plant. 
» 
LA 
A striking feature} worthy of mention» is the occurrence 
of spines on the upper surface of the leaves of Fj hybrids of 
the cross Pusa Purple Long x Green Long (Figs. 6.5 and 6.61. "Oie 
leaves of the female parent (Pusa Purple Lonq) had very small 
and sparsely distributed spines>whereas the leaves of the male 
parent had no spines. 
Seeds of Fj hybrids were obtained by selfing which was 
secured by bagging the flowers. F j seeds were sown to raise 
the Fg progenies. In general» the Fg plants were more vigorous* 
stronger and healthier than the plants of Fj generation (Tables 6.2 
and 6.5). The Fg population segregated into two groups. In 
group I ) the fruits were purple in colour and the average number 
of fruits per plant was 33. In group II> the fruits were green in 
colour and the number of fruits per plant was 35 (Fig. 6.7). Thus 
the yield of Fg population was found to be much higher than that 
of F J . 
Cross pollinations were made between spineless and spiny 
plants of F j progeny. Out of 30 pollina'tions» two fruits were 
obtained (Table 6.1). The Fg population segregated into two groups. 
In group I » the plants were spiny and they bore purple coloured 
f ru i ts . In group I I , the plants were spineless and produced green 
f ruits . The increase in the number of fruits in this Fg population 
also is highly remarkable. Con^ared to the 13 fruits in Pusa Purple 
Long and 17 in Green Long> the F2 plants with spiny character and 
45 
purple fruits have 31 fruits per plant while spineless plants with 
green fruits bore 33 fruits per plant (Figs. 6.8 and 6.9). 
The detailed morphological characters are presented in 
table 6.5. 
6.1.3. The reciprocal cross Green Long x Pusa Purple Long 
/ 
Reciprocal crossing was carried outj using Green Long as 
the female parent and Pusa Purple Long as the male parent. The F^ 
hybrids thus obtained were more or less similar to the Fj plants 
obtained from the cross Pusa Purple Long x Green Long but also 
exhibited some differences. The plants of the former were not as 
t a l l as those of the latter. The Fj plants of the Green Long x Pusa 
Purple Long had leaves without spines while those of the Pusa Purple 
Long X Green Long had leaves with spines. The number of inflores-
cences per plant in the former was less (66). than that in the latter 
(76). Alsoj the maximum number of flowers per inflorescence was 
less (7) than in the latter (8 ) . The diameter of the corolla in the 
former was considerably larger than that in the latter. 
The smaller number of inflorescences per plant and the 
smaller number of flowers per inflorescence in the cross Green Long x 
Pusa Purple Long resulted in the plant producing a considerably 
smaller number of fruits per plant* that is> 27 compared to 37 in the 
cross Pusa Purple Long x Green Long. However» the fruits in the 
former case were longer and heavier than in the latter. The fruits 
of the former also produced a considerably larger number of seeds 
(723) than those of the latter (665). The percentage of seed 
germination was also slightly higher in the former than in the 
latter. The percentage of pollen fe r t i l i ty as judged by acetocarmine 
test was higher (88.4) in the F j of the cross Green Long x Pusa 
Purple Long than that (81.8) in the Fj of the cross Pusa Purple 
Long X Green Long. 
In general} Fg plants were even more vigorous and stronger 
than the Fj plants. The population segregated into two groups. In 
one group the plants exhibited, spiny characters and bore purple 
fruits . In the other group the plants were spineless and had green 
f ruits . The increase in number of fruits per plant is specially 
noteworthy. Compared to the 17 fruits per plant in Green Long and 
only 13 in Pusa Purple Long> the former group of Fg plant produced 41 
fruits per plant and the latter group 35 fruits per plant (Figs. 6.10 
and 6.]1) (Table 6.6). 
6.2. Hybridization between Wvnad Giant and Pusa Purple Long 
and their reciprocal cross 
6.2.1. The parents 
A comparative study of the various characters of the two 
varieties Wynad Giant (WG) and Pusa Purple Long (PPL), which were 
used as parents in the present cross» is given in table 6,3. 
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Wynad Giant is comparatively a ta l ler and more robust 
variety* while Pusa Purple Long is a smaller and delicate variety. 
Wynad Giant is semi-erect while Pusa Purple Long is prostrate. The 
leaf of Wynad Giant is longer and broader than that of Pusa Purple 
Long. It is spineless in the former» while in latter it bears one 
or two short spines. The number of inflorescences per plant is 
40 in Wynad Giant while it is 50 In Pusa Purple Long. The number 
of flowers per inflorescence is the same in both, that is , 3-4 
flowers per inflorescence. The number of fruits per plant in Wynad 
Giant is 18, while in Pusa Purple Long produces 13 fruits per plant. 
In the variety Pusa Purple Long, the number of inflores-
cences per plant was more but the number of fruits was less. This 
was due to a large number of short-styled flowers which did not 
set - f ru i t . On the other hand, in ft^nad Giant the number of inflores-
cences per plant was less but the number of fruits was more. This 
was due to large number of long-styled and medium-styled flowers 
which only set - f ru it . 
The colour of the fruit in Wynad Giant is violet while in 
Pusa Purple Long it is purple. In both the varieties the fruit is 
cylindrical. It is usually straight in Wynad Giant and curved in 
Pusa Purple Long. The fruit in Wynad Giant is shorter than that in 
Pusa Purple Long, but it is larger in diameter and heavier in weight 
than that in Pusa Purple Long. The average weight of fruit in Wynad 
Giant is 1R8 gm while in Pusa Purple Long it is 137 gra. 
4 « 
The number of seeds in Wynad Giant is more than the naraber 
of seeds In Pusa Purple Long. "Die seeds are also heavier in Wynad 
Giant. The pollen grains in the two varieties are similar in size. 
the variety Wynad Giant is not sold in local rsarkets while 
Pusa Purple Long is a popular local variety. However» the former 
has certain qualities which are desirable from the breeder's point 
of view. The qualities are semi-erect> slightly tal ler and more 
robust habit combined with comparative freedom from disease. The 
erect habit is preferable so that fruits do not touch the ground. 
When the fruit touches the ground? it become susceptible to disease 
not only due to contact with soil but also due to contact with 
irrigation water. The straight shape of the fruit in Wynad Giant 
is more desirable than the curved shape in Pusa Purple Long. The 
purpose of hybridization was to combine the desirable qualities of 
the two varieties into one plant and also to exploit hybrid vigour 
for commercial use. A considerable measure of success was achieved 
from this point of view as wi l l be evident from the following account. 
6.2.2. Wynad Giant x Pusa Purple Long 
30 flowers were cross pollinated using Wynad Giant as the 
female parent. Only 5 mature fruits were obtained. 536 seeds in 
a l l were collected from the five fruits (Table 6.1) . The seeds 
from each fruit were kept separately. 51.4% of the seeds germinated. 
A detailed comparative account of the morphological 
characters of Fj hybrids and their parents is given in table 6.3. 
It can be observed from the table that the F j progeny showed mor-
phological features indicative of hybrid origin. In general» they 
were vigorous in growth, stronger and healthier than the respective 
parent lines. The hybrids were remarkably ta l ler than either 
parent} the height being about twice that of the parents. Tliey 
had well developed branching system. They had a considerably 
larger number of inflorescences per plant. While the parent 
varieties? Wynad Giant and Pusa Purple Long? had 40 and 50 inflores-
cences per plant respectively* the hybrids had 70 inflorescences 
per plant. Similarly* while the parent varieties had only 3-4 flower 
per inflorescence? the F^ hybrid possessed 3-6 flowers per inflores-
cence. The pollen of hybrids was larger in size than that of 
either parent. It exhibited a lower percentage of fert i l i ty (77.8), 
as judged from acetocarmine test* than the pollen of either Wynad 
Giant (90.3) or Pusa Purple Long (91.7) (Figs. 6.12» 6.13 and 6.14). 
The fruit of the hybrids was dark purple in colour. The hybrids 
were superior to their parents in earliness of fruit to develop upto 
edible stage. The Wynad Giant took 35 days and Pusa Purple Long 
33 days while the F j hybrids took only 27 days. The hybrids were 
also superior to their parents in earliness of maturity of fruit to 
the mature seed stage} Wynad Giant took 69 days» Pusa Purple Long 
64 days while their hybrids took only 59 days for the fruit to 
mature. The superiority of the hybrids to their parents in number 
of fruits per plant and total yield was also noteworthy. The yield 
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was determined by number and size of fruit (Fig. 6.15). While Wynad 
Giant produced 18 fruits per plant and Pusa Purple Long 13 fruits 
per plant} the Fj hybrids produced 29 fruits per plant. 
Seeds of F^ hybrids were obtained by selfing which was 
carried out by bagging the flowers. The Fj seeds were sown to 
raise the Fg progenies. In general? the Fg plants were even more 
vigorous) stronger and healthier than the plants of F^ generation 
(Table 6.5). The Fg population possessed purple coloured f ru i t . 
The number of fruits per plant was 31. Thus yield of F^ population 
was found to be even higher than that of F^, 
6.2.3. The reciprocal cross Pusa Purple Long x Wvnad Giant 
Reciprocal crossing was carried out» using Pusa Purple tong 
as the female parent and Wynad Giant as the male parent. The Fj 
hybrids thus obtained were more or less similar to the F^ plants 
obtained from the cross Wynad Giant x Pusa Purple Long but also 
exhibited some differences. The plants of the latter were slightly 
ta l ler than those of former. The number of inflorescences per plant 
in both the crosses was the same (70). Also the maximum number of 
flowers per inflorescence was same in both) that iS) 6. 
The percentage of pollen fert i l i ty as judged by acetocarmine 
test was higher (85.4) in the Fj of the cross Pusa Purple Long x 
Wynad Giant than that (77.8) in the Fj of the cross Wynad Giant x 
Pusa Purple Long. 
The fruit of F^ hybrid of the reciprocal cross are shown 
in Fig. 6.16. The number of fruits per plant? that is 22» is 
smaller in cross Pusa Purple Long x Wynad Giant as compared to 29 
in the cross Wynad Giant x Pusa Purple Long. "Die fruits in the 
former case were slightly longer and heavier and produced a larger 
number of seeds (776) than those of the latter (737). l!he percentage 
of germination was considerably higher in former than the latter 
(Table 6.3). 
The Fg progeny of the reciprocal cross was raised by 
sowing the seeds of Fj^  hybrids. The Fg plants were vigorous and 
stronger in growth. A detailed description of morphological 
character is given in Table 6.6. 
6.3. Hybridization between Green Lono and l^ vnad Giant and 
their reciprocal cross 
6.3.1. The parents 
A comparative study of various characters of the two 
varieties Green Long (GL) and Wynad Giant (WG), which were used as 
parents in the present cross? is given in Table 6.4. 
Green Long is comparatively a ta l ler and more robust 
variety while Wynad Giant is shorter and less robust. Green Long 
is erect while Wynad Giant is semi-erect. The height of the Green 
Long is 59.0 cm whereas Wynad Giant is almost half in height. The 
leaf in Green Long is longer and broader than that in Wynad Giant. 
It is spineless in both the varieties. The number of inflorescences 
per plant is 53 in Green Long and 40 in Wynad Giant. The number 
of flowers per inflorescence in Green Long goes upto 6, while in 
Wynad Giant there are 3-4 flowers per inflorescence. The number 
of fruits per plant in Green Long is 17j while Wynad Giant produces 
18 fruits per plant. 
In the Green Long variety, the number of inflorescences 
per plant was more. But most of the inflorescences possessed a 
large number of short-styled flowers which did not set - f ru it . 
Therefore, even though the number of inflorescences per plant was 
more the fruit-set was low. In the variety Wynad Giant although 
the number of inflorescences per plant was less, but fruit-set was 
more than Green Long, lliis was due to large number of long-
styled and medium-styled flowers in the inflorescence of Wynad 
Giant than that of Green Long. 
The colour of fruit in Green Long is green while in %nad 
Giant it is violet. In both the varieties the fruit is cylindrical. 
The fruit in Green Long is longer than that in Wynad Giant, but 
in the latter variety it Is larger in diameter and heavier in weight. 
The average weight of fruit in Green Long is 177 gm while in Wynad 
Giant it is 188 gm. 
The number of seeds per fruit in Green Long is higher than 
that in Wynad Giant. The pollen grains in Green Long are larger 
than in Wynad Giant. 
•y 
In the market* Green Long is less popular because it 
has a bitter taste while the Wynad Giant is not sold in local 
markets. Howeverj both have certain qualities which are desirable 
from the breeder's point of view. These qualities in the Green 
Longj are erectj tal l robust habit and comparative freedom from 
disease. The desirable quality of Wynad Giant is the thick flesh 
of the fruit which is better in taste. The purpose of hybridiza-
tion was to exploit hybrid vigour for commercial use and to 
combine the desirable qualities of the two varieties into one 
plant. A considerable measure of success was achieved from this 
point of view as wi l l be evident from the following account. 
6.3.2. The cross Green Long x Wynad Giant 
30 flowers were cross pollinated using Green Long as the 
female parent. Only 5 mature fruits were obtained. 556 seeds in 
aJl were collected from the five fruits (Table 6.1). The seeds 
of each fruit were kept separately. 50.0% of seeds germinated. 
A detailed comparative account of the morphological 
characters of Fj hybrids and their parents is given in Table 6.4. 
It can be observed from the table that the Fj progeny showed 
morphological features indicative of hybrid origin. In general* 
they were vigorous in growth* stronger and healthier than the 
respective parent lines. The hybrids were tal ler than either of 
the parents and had well developed branching system. They flowered 
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profusely on robust peduncles. They had larger number of 
inflorescences per plant and larger number of flowers per 
inflorescence. The pollen grains of the Fj hybrids were larger 
in size than those of the parents and showed lower percentage 
of fert i l i ty (81.2)» as judged by acetocarraine test* than that 
of either Green Long (93.7) or Wynad Giant (90.3). 
The fruits of the hybrids were dark purple in colour. 
The hybrids were superior to their parents in earliness of fruit 
development upto edible stage. Both the Green Long and Wynad 
Giant took 35 days whi]e Fj hybrids took only 30 days. The hybrids 
were also superior to their parents in earliness of maturity of 
fruit to the mature seed stage. Green Long took 67 days and 
Wynad Giant 69 days while their F j hybrids took only 57 days for 
the fruit to mature. The superiority of hybrids to their parents 
in number of fruits per plant and total yield was also noteworthy. 
The yield was determined by number and size of fruits (Fig. 6.17). 
While Green Long produced 17 fruits per plant and Wynad Giant Ifi 
-fruits per plant, the Fj hybrids produced 31 fruits per plant. The 
fruit of Fj hybrid resembled the female parent in shape. 
Seeds of F^ hybrids were obtained by selfing which was 
carried out by bagging the flowers. The Fj seeds were sown to 
raise the Fg progenies. In generaIj the Fg plants were even more 
vigorous» stronqer and healthier than the plants of F^ generation 
• V ti^ 
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(Table 6.5). The F2 population segregated into two groups. In 
group I» the fruits were purple in colour and the average number 
of fruits per plant was 24. In group I I » the fruits were green 
in colour and the number of fruits per plant was 35 (Table 6.6). 
The increase in the number of fruits per plant in F^ also 
is highly remarkable. Compared to the 17 fruits per plant in 
Green Long and 18 in Wynad Giant, the two groups of Fg hybrids 
described above bore 24 and 35 fruits per plant respectively 
(Fig. 6.18). 
6.3.3. The reciprocal cross Wynad Giant x Green Long 
Recriprocal crossing was carried out> using Wynad Giant 
as the female parent and Green Long as the male parent. The Fj^  
hybrids thus obtained were more or less similar to the F^ plants 
obtained from the cross Green Long x Wynad Giant but also exhibited 
some differences. The plants of the cross Green Long x Wynad 
Giant were slightly tal ler than those of the reciprocal cross. 
The number of inflorescences per plant in the cross Green Long x 
Wynad Giant was slightly more than that in the reciprocal cross. 
The number of flowers per inflorescence was more or less the same 
in both the crosses. The number of fruits per plantt that is» 25 
is smaller in the reciprocal cross Wynad Giant x Green Long as 
compared to 31 in the cross Green Long x Wynad Giant. The fruits 
' J 
in the cross Green Long x Wynad Giant were longer than those in 
the reciprocal cross. In the reciprocal cross also the fruits 
of Fj resembled the female parent in shape as in the cross Green 
Long X Wynad Giant. The diameter and the weight of fruits were 
higher in the reciprocal cross than in the cross Green Long x 
Wynad Giant (Fig. 8.19 and 8.20). 
The fruits of both the crosses produced more or less a 
similar number of seeds (Table 6.4). The percentage of germination 
of seed was higher in the reciprocal cross than in the Green Long x 
Wynad Giant. The percentage of pollen fert i l i ty as Judged from 
acetocarmine test was higher (85.6) in the Fj of the cross Wynad 
Giant x Green Long than that (8.12) in the F^ of the cross Green 
Long X Wynad Giant. 
The Fg population segregated into three groups. In group I> the 
fruits were violet in colour and the average number of fruits per plant 
was 31. In group I I » the fruits were green in colour and the number of 
fruits per plant was 24. In group I I I , the fruits were of ivory 
colour and the number of fruits per plant was 26 (Table 6.6). 
6.4. Floral bioloov of F^ and F^ hybrids 
6.4.1. Comparison of the length of flower huds of hybrids 
ff^th their parents 
A comparative account of the length of flower buds of F^^ 
and Fg hybrids with their parents is given in Table 6.7. The table 
shows that the f i rst bud of each inflorescence in Fj and F^ 
hybrids of different crosses is bigger than the succeeding 
buds as observed in their parents. It was also noted in the 
hybrids after opening of the flower that the larger size of the 
bud corresponds to long-styled flower. 
The average size of the flower bud of F j generation is 
more than that of parents of winter and sumraer seasons. However> 
a decrease in size of the flower buds of Fg population can be 
seen in comparison with the flower buds of F^ progeny and their 
winter parental generation. The size of flower buds of F^ progeny 
of the crosses Pusa Purple Long x Green Long and Green Long x 
Wynad Giant is larger than that of their summer parents. Howeverj 
significant difference is not observed from the table between 
the flower buds of "Wynad Giant" and "Pusa Purple Long" varieties 
grown in sumraerj and their Fg progeny. 
6.4.2. Time of blooming and anthesis 
The time of blooming and anthesis was studied in different 
crosses of Fj and Fg hybrids. The observations are summarized in 
Tables 6.8 and 6.9. 
The results s^ how that blooming and anthesis do not go 
together in Fj and Fg hybrids. In the crossesj Pusa Purple Long x 
Green Long» Green Long x Wynad Giant and Wynad Giant x Pusa Purple 
Longj in winter* during the period of observation from 16th November 
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to 24th December) 1969» the earliest bud was found to bloom at 
7,20 a.m. and the last bud at 11.25 a.m. The time of anthesis 
for earliest bud was 8.30 a.m. and for the last bud 12.0B p.m. 
The opening of flowers and dehiscence of anthers of F^ 
progeny of summer crop were studied during the period 2nd August 
to 31st September* 1970. The earliest bud was found to bloom at 
6.40 a.m. and last bud at 9.22 a.m. The time of anthes's for earliest 
bud was 8.00 a.m. and for the last bud 10.20 a.m. 
6.4.3. Lonoettitv of pollen 
The viability of pollen of F^ and Fg hybrids was studied 
by selfing the stigmas of high receptivity with the pollen of 
different ages. The results of the experiment are shown in 
Table 6.10. From the table it is clear that the pollen of F j 
hybrids remained viable for 3 days. In the summer season the 
pollen of F2 progeny remained viable for one day only. 
6.4.4. Receptivity of stigma 
Detailed observations made on the receptivity of stigma 
of Fj and F^ hybrids are given in Table 6.11. The stigmas were 
pollinated on the f i rst day, second day and third day after bloom-
ing. It can be concluded that the stigma is more receptive on the 
second and third day after blooming. 
6.4.5. Results of selfina of flowers of different style length 
To ascertain the correlation between flowers with styles of 
Q 
different hybrids and fruit-setting» flower buds were selfed by 
enclosing in small butter paper bags. The detailed results are 
presented in Table 6.12. From the table it is obvious that the 
percentage of fruit-set was more in long-styled flowers of Fj 
and Fg hybrids of the crosses Pusa Purple l4)ng x Green Long» 
Wynad Giant x Pusa Purple Long and Green Long x Wynad Giant than 
that of their medium-styled flowers. The short-styled flowers 
of Fj and Fg progeny did not set fruit . 
6.4.6. Comparative study of natural and a r t i f i c i a l pollination 
A comparative study of natural and a r t i f i c i a l pollination 
was conducted in Fj and Fg progeny. Some flowers were left to 
be pollinated naturally while others were pollinated by hand. The 
results of these pollinations are presented in Table 6.13. From 
the table it is obvious that the fruit-set is higher in a r t i f i c ia l 
pollination than in sel f ing. 
So Ianurn melonaena L. 
Figs. 6.1 - 6.3 Fertile and steri le pollen grains. 
Fig. 6.1 Pollen grains of Pusa Purple Long, 
Fig. 6.2 Pollen grains of Green Long. 
Fig, 6.3 Pollen grains of F^ hybrid of a cross 
between Pusa Purple Long and Green Long. 
Note the larger size of the hybrid pollen 

So Ian urn me lonqena, L. 
Fig. 6.4 Fruits of a hybrid (middle) obtained from a cross 
between Pusa Purple Long (PPU ( l e f t ) and Green 
Long (GL) ( r ight ) . 
Note the larger size of the hybrid fruit . 

Solanum melonqena L. 
Fig. 6.5 Leaf of Fj hybrid* obtained from a cross between 
Pusa Purple L-ong (PPL) and Green Long ((3.) show-
ing spines on mid-ribt compared with the leaves 
of the parents. 
Fig. 6.6 Leaf of F^ hybrid (shown on a larger scale) . The 
spines are seen more distinctly in this photograph. 

Solanutn tnelonqena L. 
Fig. 6.7 Fruits of Fg generation (middle) obtained from 
a cross between Pusa Purple Long (PPL) ( l e f t ) 
and Green Long (GL) ( r ight ) . In the two F2 
fruits» the left one is purple in colour and 
the right one is green in colour. 
Note that the hybrid fruits are larger than 
/ 
those of the parents. 
I ^  
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Solanum me Iongena L. 
Fig. 6.8 A spiny plant of Fg generation of a cross between 
Pusa Purple Long (PPL) and Green Long (GL) 
bearing purple coloured fruits. Note the 
large number of f ruits . About 25 fruits can be 
counted in the photograph. The total number of 
fruits borne by the plant is 31 while the parents> 
that is» PPL and GL produced only 13 and 17 
fruits respectively. 
Fig. 6.9 A spineless plant of Fg generation of a cross 
between Piisa Purple Long (PPL) and Green Long (GL) 
bearing green coloured fruits. Note large number 
of f ruits . About 20 fruits can be counted in the 
photograph. The total number of fruits borne by 
the plant is 33 while the parents» that i s j PPL 
and GL produced only 13 and 17 fruits respectfully. 

Solanam melonqena L. 
Fig. 6.10 A spiny plant of Fg generation of a cross 
between Green Long (GL) and Pusa Purple Long 
(PPL) bearing purple coloured fruits. Note 
the large number of fruits. About 35 fruits 
can be counted in the photograph. The total 
number of fruits borne by the plant is 41 
while the parents* that is> PPL and GL produced 
13 and 17 fruits respectively. 
Fig. 6.11 A spineless plant of Fg generation of a cross 
between Green Long (GL) and Pusa Purple Long 
(PPL) bearing green coloured fruits. Note the 
large number of f ruits . About 25 fruits can be 
counted in the photograph. The total number 
of fruits borne by the plant is 35 while the 
parents» that is? GL and PPL produced only 17 
and 13 fruits respectively. 

Solanum melonqena L. 
Figs. 6.12 - 6.14 Fertile and sterile pollen grains. 
Fig. 6.12 Pollen grains of Wynad Giant. 
Fig. 6.13 Pollen grains of Pusa Purple Long. 
Fig, 6.14 Pollen grains of F^ hybrids of a cross 
between Wynad Giant and Pusa Purple Long. 

Solanura melonqena L. 
Fig. 6.15 Fruits of hybrid (raiddle) obtained from a cross 
between "Wynad Giant (WG) ( l e f t ) and Pusa Purple 
Ung (PPL) ( r ight ) . 
Note the larger size of the hybrid f ru i t . 
Fig. 6.16 Fruits of hybrid (middle) obtained from a cross 
between Pusa Purple 1-ong (PPL) ( l e f t ) and Wynad 
Giant (WG) ( r ight ) . 
Note that the hybrid fruits are slightly larger. 
i 
Solanum me Iongena L. 
Fig. 6.17 Fruits of hybrid (middle) obtained from a cross 
between Green Long (GL) ( l e f t ) and tfynad Giant 
(WG) ( r ight ) . 
Note the larger size of the hybrid f ru i t . 
Fig. 6.18 A spineless plant of F^ generation of a cross 
between Green Long (GL) and Wynad Giant (WG) 
bearing green coloured fruits. Note large number 
of f ruits . About 30 fruits can be counted in the 
photograph. The total number of fruits borne by 
the plant is 35 while the parents» that is» GL 
and WG produced only 17 and 18 respectively. 

Solanum melonaena L. 
Fig. 6.19 Fruits of hybrid (middle) obtained from a cross 
between Green Long (GL) ( l e f t ) and Wynad Giant 
(WG) ( r ight ) . 
Note the larger size of the hybrid f ruit . 
Fig. 6.20 Fruits of hybrid (middle) obtained from a cross 
between Wynad Giant (WG) ( l e f t ) and Green Long 
(GL) ( r ight ) . 
Note the larger size of the hybrid f ruit . 
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Chapter 7 
STATISTICAL STUDIES 
Statistical studies were conducted (1) to compare the 
individuals within a variety to ascertain whether the variety was 
homogeneous or heterogeneous with reference to particular characters) 
(2) to compare the varieties with one another to ascertain whether 
they differed from one another significantly or not with reference 
to various characters* (3)to compare the parents with their F j 
hybrids to ascertain in what respects they differed significantly) 
(4) to compare Fj hybrids with Fg hybridsi and (5) to compare the 
individuals within Fj and within Fg progeny. The results are 
summarised below. 
7.1. HorpfaoloQical characters of the varieties 
As a preliminary to the statistical comparisons mentioned 
above) a comparative study of the morphological characters of seven 
cultivated varieties was under taken. The varieties studied were 
Pusa Purple l«ng) Green Long) Wynad Giant) Round Black* Giant of 
Banaras) Nurki Balgan and Long Black. "Oie f i r s t three varieties) 
v ia . ) Pusa Purple Long) Green Long and Wynad Giant) are the varieties 
which were hybridized with one another. The data are presented In a 
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comparative form in Table 7.1. 
7.2. Comparison of plants within a variety 
The sample means of plants? within the cultivated varieties 
of Solannm melonqena were compared for vegetative and f loral 
characters and the results are presented in Tables 7.2-7.13. The 
tables cover data for both vrinter and summer crops of six varieties» 
namelyj Pusa Purple Long* Green Lonq> Wynad Giant* Round Black» 
Giant of Banaras and Nurki Baigan. 
Pusa Purple Lonq> winter crop 
The mean values of f ive plants* within the population of 
the variety Pusa Purple tongj differed significantly in length and 
breadth of leaf» diameter of flower and size of pollen grains of 
long-styledt medium-styled and short-styled flowers. However* the 
mean values of the plants did not d i f fer significantly to total 
number of flower buds per inflorescence (Table 7.2) 
Pusa Purple Long* summer crop 
From a cofeparison of means of plants* within the population 
of the variety Pusa Purple Long* it is obvious that the mean values 
of plants differed significantly in length and breadth of leaf* size 
of pollen grain of long-styled and short-styled flowers. However* 
the mean values of plants did not d i f fer significantly in total 
number of flower buds per inflorescence* diameter of flower and 
size of pollen grain of medium-styled flower (Table 7.3). 
Green toMa» winter crop 
The mean values of f ive plants» within the population of 
the variety Green Long* were found to be differed significantly 
in size of pollen grains of long-styled? medium-styled and short-
styled flowers. Howevert the plant means did not d i f f e r s ign i f i -
cantly in length and breadth of leaft diameter of flower and 
number of flower buds per inflorescence (Table 7.4). 
Green Long* summer crop 
A comparison of means of plants) within the population of 
the variety Green tong? indicated that the mean values of plants 
dif fered significantly only In size of pollen grain of medium-
styled and short-styled flowers. However* the differences between 
mean values of plants were nonsignificant in majority of characters 
like length of leaf» breadth of leaf* total number of flower buds 
per inflorescence* diameter of flower and size of pollen grain of 
long-styled flower (Table 7.5) . 
Wynad Giant* winter crop 
From a comparison of mean values of plants* within the 
population of the variety Wynad Giant*it is obvious that the means 
of the plants differed significantly in breadth of leaf* number of 
flower buds per inflorescence* size of pollen grain of long-styled 
and short-styled flowers. The mean values of plants were found to 
be nonsignificant in length of leaf* diameter of flower and size of 
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pollen grain of medium-styled flower (Table 7.6). 
Wvnad GiaHti swrnmer crop 
A comparison of means of plants* within the population of 
the variety Wynad Giant* indicated that the mean values differed 
significantly in breadth of leaf and size of pollen grain of 
medium-styled flower. However* the differences of their means were 
nonsignificant in length of leaf* total number of flower buds per 
inflorescence* diameter of flower* size of pollen grain of long-
styled and short-styled flowers (Table 7.7). 
Roun<^  Bl9c|^* wiffUT crop 
The raeaa values of plants* within the population of the 
variety Round Black* differed significantly only in breadth of 
leaf and size of pollen grain of long-styled flower. However* 
their mean differences were nonsignificant for characters like 
length of leaf* total number of flower buds per inflorescence* 
diameter of flower* size of pollen grain of medium-styled and 
short-styled flowers (Table 7.8) , 
Bound 9 m 
A comparison of means of plants* within the population of 
the variety Round Black* indicated that the mean values differed 
significantly in breadth of leaf* size of pollen grain of long-
styled and short-styled flowers. However* the mean values of the 
plants were not significant in length of leaf* total number of 
A If 
flower buds per inflorescence» diameter of flowerj size of pollen 
grain of medium-styled flower (Table 7.9). 
Giant of Banaras^ winter crop 
A comparison of mean values of plants» within the popu-
lation of the variety Giant of Banarasj showed the mean values 
of plants differed significantly only in size of pollen grain of 
medium-styled and short-styled flowers. However* the differences 
of mean values of plants were nonsignificant in length and breadth 
of the leaf, total number of flower buds per inflorescence diameter 
of flower and size of the pollen grain of long-styled flower 
(Table 7.10). 
Giant of Banaras* summer crop 
A comparison of means of plants? within the population of 
the variety Giant of Banarasj indicated that their mean values 
differed significantly only in size of pollen grain of short-
styled flowers. The mean values of plants were nonsignificant in 
rest of the characters like length and breadth of l ea f j total number 
of flower buds per inflorescence diameter of flower, size of pollen 
grain of long-styled and medium-styled flowers (Table 7.11). 
Nurki Baiqam winter crop 
The mean values of plants, within the population 
of Nurki Baigan, differed significantly in breadth of 
leaf* diameter of flowert size of pollen grain of long-styled 
and aediurn-styled flowers. However) the mean values of plants 
did not d i f fe r significantly in length of leaf and total number 
of flower buds per inflorescence (Table 7.12). 
Wurki Baigant sunner crop 
A comparison of mean values of plants* within the popu-
lation of the variety Nurki Baigan* indicated that the mean values 
d i f f e r significantly in total number of flower buds per inflores-
cence and size of pollen grain of medium-styled flower. However* 
the differences between the mean values were nonsignificant in 
length and breadth of leaf* diameter of flower and size of pollen 
grain of long-styled flower (Table 7.13). 
7.3 Comp?ris<^n pf v^rigti^s 
The variation among the cultivated varieties was studied 
by comparing their sample means of characters. The results are 
presented in Tables 7.14 - 7.43. Six varieties* namely* Pusa Purple 
Long* Green Long* Wynad Giant* Round Black* Giant of Banaras and 
Nurki Baigan* were compared in the following 15 combinations: 
Pusa Purple Long - Green Long 
Pusa Purple Long - Wynad Giant 
Pusa Purple Long « Round Black 
Pusa Purple Long - Giant of Banaras 
Pusa Purple Long - Nurki Baigan 
Green Long - Wynad Giant 
Green Long - Bound Black 
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Green Long - Giant of Banaras 
Green Long - Nurkl Baigan 
Wynad Giaiit > Bound Black 
Wynad Giant - Giant of Banaras 
Wynad Giant - Nurki Baigan 
Round Black - Giant of Banaras 
Round Black - Nurki Baigan 
Giant of Banaras . Nurki Baigan 
Comparisons were made both of winter and summer crops of 
each of the 15 pairs given above. The results are brief ly described 
below: 
Posa Purpl<» Lopc{ - Gr^ i^n Long^ wint^^r <^ rop 
A comparison of means of Pusa Purple Long and GreenLLong 
varieties has revealed that the two populations differed s igni f i -
cantly in height) length of androecium as recorded from random 
samples* length of androecium of long-styled and short-styled 
flowerst weight of fruit and number of seeds per f ru i t . In a l l 
these characters the Green Long showed increased values over Pusa 
Purple Long, niere were no significant differences between them 
in total number of main branches per plant* total number of 
inflorescences per plant* diameter of flower* length of androecium* 
length and diameter of fruit (Table 7.14). 
Pusa Purple Long - Green Long* summer crop 
A coo^arison of means of Pusa Purple Long and Green Long 
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varieties showed that the two populations d i f f e red signif icantly 
in height I total nninber of main branches per plant) total number 
of inflorescences per plant* weight of f ru i t and total number of 
seeds per f r u i t . The variety Green Long was s ignif icantly t a l l e r 
and produced more number of inflorescences per plant than Pusa 
Purple Long. However* the two varieties did not show signif icant 
differences in diameter of flower* length of androecium and 
gynoecium* length of f ruit and diameter of f ru i t (Table 7.15). 
Pusa Purple Long - Wvnad Giantt winter crop 
A comparison of means of Pusa Purple Long and Wynad Giant 
varieties showed that they d i f fered s igni f icantly in total number 
of inflorescences per plant* length of f ru i t * diameter and weight 
of f ru i t and number of seeds per f r u i t . Fruits of Wynad Giant were 
heavier and larger in diameter with more number of seeds. The 
variety Pusa Purple Long produced more number of inflorescences 
per plant. Its fruits were s igni f icantly longer than Wynad Giant. 
However* there were no signif icant differences between them in 
height of plant* total number of main branches per plant* diameter 
of flower* length of androecium and gynoecium. (Tftble 7.16). 
Pusa Purple U n a - Wvnad Giant* summer crop 
Means of Pusa Purple Long and Wynad Giant varieties were 
compared and found that their means d i f f e red s igni f icantly in 
height of plant* total number of inflorescences per plant* length of 
gynoecium of long-styled flowerst length of f r u i t » diameter of f r u l t » 
weight of f ru i t and total number of seeds per f r u i t . The variety 
Wynad Giant showed higher mean values over Pusa Purple Long in heightf 
diameter of f ru i t * weight of f ru i t and tota l number of seeds per 
f r u i t . However,Pusa Purple Long showed higher mean values in tota l 
number of inflorescences per plant* length of gynoecium and length 
of f r u i t . These two populations did not d i f f e r s i gn i f i cant ly in 
total number of main branches per plant* diameter of flower* length 
of androecium* length of gynoecium as recorded from random san^les* 
length of gynoecium of medium-styled and short -sty led flowers (Table 7 .17) . 
Pn?a Purple Loi>q - Bpyp^ Bla«?]c* ffint^gy ^rop 
A comparison of means of Pusa Purple Long and Bound Black 
var iet ies showed that there was s igni f icant d i f fe rence in height of 
plant* total number of inflorescences per plant* length of androecium 
of long-styled) medium-styled and short-styled f lowers. Signi f icant 
dif ferences were also observed in diameter and weight of f ru i t and 
number of seeds per f r u i t . The f ru i ts of Round Black variety were 
larger and heavier with more number of seeds per f r u i t . "Oie plants 
of Round Black were t a l l e r than the Pusa Purple Long and had long 
stamens in long-styled and medium-styled f lowers . However* the 
f ru i t s of Pusa Purple Long were larger than Round Black. Signi f icant 
di f ference between means of the two var iet ies was not observed in 
total number of main branches per plants* diameter of flower* length 
of androecium (as recorded from random samples) and length of 
gynoecium (Table 7.18). 
Pusa Purple Long - Round Blackj summer crop 
A comparison of means of Pusa Purple Long and Round Black 
varieties showed that the two populations d i f fe red signif icantly in 
height» total number of inflorescences per plantj diameter of flower 
as recorded from random samples? length of f ru i t * diameter of fruit> 
weight of f ruit and total number of seeds per f r u i t . The variety 
Round Black was signif icantly ta l l e r than Pusa Purple Long and bore 
flowers and fruits of larger diameter. Its f ruits were quite heavy. 
However* the variety Pusa Purple Long produced more number of i n f l o -
rescences per plant and its fruit was found to be signif icantly 
longer than Round Black. The differences between the means of the 
two varieties were found to be not s igni f icant in total number of 
main branches per plant* diameter of f lavers of long-styled* 
medium-styled and short-styled flowers* length of androecium and 
gynoecium (Table 7.19). 
Pusa Purple Long - Giant of Banaras* winter crop 
A comparison of means of Pusa Purple Long and Giant of Banaras 
varieties indicated that there was s igni f icant difference between them 
in height* total number of inflorescences per plant* length of andro-
cium of long-styled flowers* length and diameter of f ruit* weight of 
f ru i t and number of seeds per f ru i t . Giant of Banaras was s ignif icantly 
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ta l l e r than Pusa Purple Long and produced heavy fruits of large size 
with more number of seeds. Pusa Purple Long produced more number of 
inflorescences per plant and the androecium of its long-styled flower 
was s ignif icantly larger than that of Giant of Banaras. The fruits 
of Pusa Purple long were s igni f icantly longer than Giant of Banaras. 
The two varieties did not d i f f e r s igni f icantly in total number of 
maia branches per plaatf. diameter of tlmeri length of androecium 
as recorded from random samples> length of androecium of medium-
styled and short-styled flowers and length of gynoecium (Table 7.20) . 
Pusa Purple Lono - Giant of Banaras>_summer crop 
Means of Pusa Purple Long and Giant of Banaras varieties were 
compared and found to be di f ferent s igni f icant ly in height* total 
number of inflorescences per plant» length of f ru i t » diameter of f ru i t » 
weight of f ru i t and total number of seeds per f r u i t . Giant of Banaras 
was ta l l e r than Pusa Purple Long. The diameter and weight of f ru i t 
was found to be signif icantly higher than Pusa Purple Long. However* 
Pusa Purple Long produced more number of inflorescences per plant 
and fruits of longer size. Significant differences were not observed 
between the two populations in total number of main branches per 
plant} diameter of flower, length of androecium and gynoecium 
(Table 7.21). 
Pusa Purple Long - Nurki Baiqan* winter crop 
A comparison of means of Pusa Purple Long and Nurki Baigan 
varieties showed that the latter was ta l l e r than the fomer. The 
variety Pusa Purple Long showed increased mean values over Nurki 
Baigas in total number of inflorescences per plant? length of 
fruit and weight of f ru i t . The two populations did not d i f f e r s ig -
nificantly in diameter of floweri length of androecium) length of 
gynoeciumj diameter of f ruit and the number of seeds per fruit 
(Table 7.22). 
Pusa Purple Long - Nurki Baiqan* summer crop 
A comparison of means of Pusa Purple Long and Nurki Baigan 
varieties indicated that there were significant differences between 
the two populations in height* total number of main branches per 
plant) total number of inflorescences per plant? length of f ru i t i 
weight of fruit and total number of seeds per f ru i t . The variety 
Nurki Baigan was ta l ler than Pusa Purple Long and it produced more 
number of main branches and Inflorescences per plant. However? the 
fruits of the variety Pusa Purple Long? were long and heavier than 
those of Nurki Baigan. The two populations did not d i f f e r s i gn i f i -
cantly in diameter of flower? length of androecium and gynoecium 
and diameter of fruit (Table 7.23). 
Green Long - Wvnad Giant? winter crop 
From a comparison of means of Green Long and Wynad Giant 
varieties? it is obvious that the two populations differed s i gn i f i -
cantly in height? total number of inflorescences per plant? length 
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and diameter of f r a i t » weight of f ru i t and number of seeds per f r u i t . 
The variety Green Long was t a l l e r and produced large number of 
inflorescences per plant. Its f ru i ts were s igni f icantly larger than 
Wynad Giant. The fruits of Wynad Giant were heavier and larger in 
diameter with more number of seeds. The two varieties did not d i f f e r 
s igni f icantly in total number of main branches per plant* diameter 
of flower and length of androecium. (Table 7.24) . 
Green Long - Wvnad Giant> summer crop 
The mean values of Green Long and Wynad Giant varieties 
d i f fered signif icantly in height* total number of inflorescences 
per plant* length of androecium of short-styled flower* length of 
gynoeciura of long-styled flower* length of f r u i t and diameter of 
f ru i t * weight of f ru i t and total number of seeds per f ru i t . The 
former had higher mean values than the latter in height* total number 
of inflorescences per plant* length of androecium of short-styled 
flower* length of gynoeciura of long-styled flower and length of f r u i t . 
However* the variety Wynad Giant had higher mean values in diameter 
and weight of f ru i t . The two populations did not d i f f e r s igni f icant ly 
fn total number of main branches per plant* diameter of flower* 
length of androecium as recorded from random samples* length of 
androecium of long-styled and medium-styled flower, length of gynoecium 
as recorded from random samples* length of gynoecium of medium-styled 
and short-styled flowers (Table 7.25) . 
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Green Long - Round Black* winter crop 
A comparison of means of Green LoBg and Round Black variet ies 
revealed that the two populations d i f fe red signif icantly in total 
number of inflorescences per plant» length of androecium as recorded 
from random saraples» length of androecium of long-styled and medium-
styled flower» length of gynoecium of medium-styled flower> length 
and diameter of f ru i t » weight of f r u i t . Green Long variety produced 
more number of inflorescences per plant. The length of androecium^ 
as recorded from random samples of long-styled and medium-styled 
flowers of the variety Green Long was found to be s igni f icant ly 
more than that of Round Black variety. The length of gynoecium of 
its medium-styled flowers was also found to be more longer. The 
f ru i ts of Green Long were longer. However» the f ruits of Round Black 
were quite heavier and larger in diameter and produced more number 
of seeds per f ru i t . There was no signif icant difference between the 
two populations in height of plant} total number of main branches per 
plant) diameter of flower? length of gynoecium as recorded from 
random samples* length of gynoecium of long-styled and short-styled 
flower (Table 7.26). 
Green long - Round Blacky summer crop 
From a comparison of means of Green Long and Round Black 
varieties i t is obvious that the two varieties d i f fe red s igni f icant ly 
in total number of inflorescences per plant* length of f r u i t j diameter 
7/. 
of f ru l t » weight of f ru i t and total namber of seeds per f r u i t . The 
variety Boand Black was shorter than Green Long but produced heavy 
f ruits of larger diameter. However* the f ruits of Green Long 
variety was signif icantly larger than Sound Black. The differences 
between the two populations were not signif icant in height) total 
number of main branchy per plant» diameter of f lower) length of 
androecium and gynoecium (Table 7.27). 
Green Long - Giant of Banarast winter crop 
From a comparison of means of Green Long and Giant of Banaras 
varieties it is obvious that the former showed signif icant increase 
over the latter in total namber of inflorescences per plant) length 
of androecium as recorded from random samples of f lowers) length 
of androecium of short-styled flowers and length of f r u i t . However) 
Giant of Banaras showed signif icant increase over Green Long 
variety in diameter and weight of f ru i t and number of seeds per 
f r u i t . The differences between the two populations were found to be 
not signif icant in height of plant) total number of main branches per 
plant) diameter of f lower) lenfgth of androecium as recorded from 
random samples of flowers) length of androecium of medium-styled 
flower and length of gynoecium (Table 7.28). 
Gr^^n Long - Gjiant of Ban^r??) gupn^y cfQp 
A comparison of means of Green Long and Giant Of Banaras 
•/3 
varieties showed that the differences between them were signif icant 
in height) total number of inflorescences per plant) length of 
f ruit* diameter of f ru i t » weight,of f ru i t and total number of seeds 
per f ru i t . Giant of Banaras showed higher mean values over Green 
Long In diameter and weight of f r u i t . However* the latter variety 
had higher mean values than the former in total number of in f lores -
cences per plant and length of f r u i t . The differences between 
the two populations were not signif icant in total number of main 
branches per plant* diameter of flower* length of androecium and 
gynoecium (Table 7.29). 
Green Long - Nurki Baiqan* winter crop 
A comparison of means of Green Long and Nurki Baigan 
varieties showed that the two populations d i f fered signif icantly in 
total number of inflorescences perp lant* length of androecium of 
long-styled floiyer* length of f ruit* weight of f ru i t and number of 
seeds per f r u i t . The former variety.showed increased values over 
the latter in total number of inflorescences per plant* length of 
androecium of long-styled flower* length of f ru i t and total number 
of seeds per f ru i t . However* the variety Nurki Baigan showed 
increased value over Green Long in weight of f r u i t . The differences 
between the two varieties were not signif icant in height of plant* 
total number of main branches per plant* total number of in f lores -
cences per plant* diameter of flower* length of androecium of long-
styled and medium-styled flowers* length of gynoecium and diameter 
of f ru i t (Table 7.30) . 
Green Long - Narkl Balaam gupiper <?|roa 
Prom a comparison of means of Green Long and Nurki Baigan 
varieties it is obvious that the difference between the means of 
the two populations was signif icant only in a few characters like 
length of gynoeciun as recorded from random samples} length of 
f r u i t ) weight of f ru i t and total number of seeds per f r u i t . The 
variety Green Long had higher mean values than Nurki Baigan in 
heightjlength and weight of f r u i t . However* the latter had higher 
mean values than the former in length of gynoecium as recorded from 
random samples. "Rie differences between the two populations were 
not signif icant in height) total number of main branches per plant) 
total number of inflorescences per plant* diameter of flower length 
of androecium and gynoecium of long-styled and medium-styled 
flowers and diameter of f ru i t (Table 7.31). 
Wvnad Giant - Hound Black) winter crop 
From a comparative study of means of Wynad Giant and Round 
Black varieties it is obvious that they di f fered signif icantly in 
height of plant) total number of inflorescences per plant) diameter 
of long-styled flower* diameter and w e i ^ t of f ru i t and number of 
seeds per f r u i t . The latter variety was ta l l e r than the former and 
produced long-styled flowers of larger diameter. I ts f ruits were 
135 
heavy and larger in diameter with more number of seeds than Wynad 
Giant. Howeveri the variety Wynad Giant produced signif icantly 
large number of inflorescences per plant. The differences between 
the varieties were not found to be s ignif icant in total number of 
main branches per plant* diameter of flower* length of androecfum* 
length of gynoecium and length of f ru i t (Table 7.32). 
Wvnad Giant - Round Blacki summer crop 
A comparison of means of Wynad Giant and Round Black varieties 
showed that the two populations d i f fered signif icantly in height* 
length of androecium of short-styled flower* length of gynoecium of 
long-styled flower* length of f ruit* diameter of f ruit* weight of 
f ru i t and total number of seeds per f r u i t . The variety Round Black 
had higher mean values than Wynad Giant in height* length of 
androecium of short-styled flower* length of gynoeciumof long-
styled flower and weight of f ru i t . The mean values of the latter 
were s igni f icantly higher than the former only in length of f r u i t . 
The two populations did not d i f f e r s igni f icantly in total number of 
main branches per plant* total number of inflorescences per plant* 
diameter of flower* length of androecium as recorded from random 
samples* length of androecium of long-styled and medium-styled 
flowers* length of gynoecium as recorded from random samples* length 
of gynoecium of medium- and short-styled flowers (Table 7.33). 
78 
Wynad Giant - Giant of Banarast winter crop 
A comparison of means of Wynad Giant and Giant of Banaras 
varieties indicated that they d i f fered s igni f icantly in height, 
total number of inflorescences per plant* diameter of long-styled 
flower, diameter of f ru i t , weight of f ruit and number of seeds per 
f r u i t . The latter variety was signif icantly t a l l e r than the former 
and bore long-styled flowers of larger diameter. Its f ruits were 
heavier and larger In diameter with more number of seeds per f r u i t . 
However, Wynad Giant produced signi f icantly more number of in f l o res -
» 
cences per plant. Significant differences were not observed 
between them in total number of main branches per plant, diameter 
of floiver as recorded from random samples, diameter of medium-styled 
and short-styled flowers, length of androecium, length of gynoecium 
and length of f ru i t (Table 1 . M ) . 
Wynad Giant - Giant of Banaras, summer crop 
From a comparison of means of Wynad Giant and Giant of 
Banaras i t is obvious that the two populations d i f fered s igni f icant ly 
in height, total number of inflorescences per plant, length of 
f r u i t , diameter of f ru i t , weight of f ru i t and total number of seeds 
per f r u i t . The latter variety showed increased values over the 
former in height, total number of inflorescences per plant, diameter 
of f ru i t and weight of f ru i t . However, the variety Wynad Giant 
showed increased values over Giant of Banaras only in length of f ru i t -
The two populations did not d i f f e r s ignif icantly in majority of 
characters like total namber of main branches per plant) diameter of 
flower» length of androecium and length of gynoecium (Table 7.35). 
Wvnad Giant - Nurki Baiqan? winter crop 
A comparative study of means of Wynad Giant and Nurki Baigan 
variet ies showed the significant differences between thera in heightj 
weight of f ru i t and number of seeds per f ru i t . The plants of the 
latter variety were s ignif icantly t a l l e r than former. However* the 
f ruits of Wynad Giant were quite heavy and produced more number of 
seeds per f r u i t . "Oie differences between the two varieties were 
not s ignif icant in total number of main branches per plant» total 
number of inflorescences per plant* diameter of flower* length of 
androeciura* length of f ruit and diameter of f ru i t (Table 7.36) . 
Wvnad Giant - Nurki Baigan* summer crop 
A comparative study of means of Wynad Giant and Nurki Baigan 
varieties revealed that the two populations d i f fered signif icantly 
in mean value of height of plant* total number of inflorescences per 
plant* length of androecium and gynoecium as recorded from random 
samples* length of gynoecium of long-jstyled flower* length of f ru i t * 
weight of f ru i t and total number of seeds per f r u i t . The variety 
Nurki Baigan showed increased mean values over Wynad Giant in height* 
total number of inflorescences per plant* length of gynoecium as 
recorded from random samples and length of gynoecfum of long-styled 
flower. However* the latter showed increased mean values over the 
former in length of androecium as recorded from random samples» 
length of f ru i t and weight of f r u i t . There was no significant 
difference between the two varieties in total number of main branches 
per plant» diameter of flower» length of androeciura of long-styled 
and medium-styled flower» length of gynoecium of medium-styled 
flower and diameter of f ru i t (Table 7.37). 
Round Black - Giant of Banarasi winter crop 
A comparison of means of Round Black and Giant of Banaras 
varieties revealed that the two populations di f fered signif icantly 
only in length and weight of f ruit and number of seeds per f ru i t . 
The fruits of Giant of Banaras were s igni f icantly long and heavy and 
produced more number of seeds per f r u i t . There were no signif icant 
differences between them in height of plant* total number of main 
branches per plant* total number of inflorescences per plant* 
diameter of flower*length of androecium and gynoecium and diameter of 
f ru i t (Table 7.38) . 
Round Black - Giant of Banaras* summer crop 
A comparison of means of Round Black and Giant of Banaras 
varieties revealed that the two populations d i f fered signif icantly 
in several characters like total number of inflorescences per plant* 
length of androec!ura as recorded from random samples? length of 
androecium of long-styled* medium-styled and short-styled flowers* 
length of gynoecium of medium-styled and short-styled flowers* 
weight of f ru i t and total number of seeds per f r u i t . The variety 
Round Black showed increased mean values in f l o r a l character like 
length of androecium as recorded from random samples* length of 
androecium of long-styled* medium-styled and short-styled flowers* 
length of gynoecium of medium-styled and short-styled flowers. 
However* the latter variety produced heavy fruits and more number 
of inflorescences per plant than the former. There were no s igni -
ficant differences between the two populations in height* total . 
number of main branches per plant* diameter of flower* length of 
gynoecium as recorded from random samples* length of gynoecium of 
long-styled flower* length of f ru i t and diameter of f ruit (Table 7.39) . 
Round Black - Nurki Baioan* winter crop 
I , 
A comparison of means of Sound Black and Nurki Baigan varieties 
showed that they di f fered s igni f icant ly from each other in total 
number of main branches per plant* total number of inflorescences per 
plant* diameter of long-styled flower, length and diameter of f ruit* 
weight of f ru i t and number of seeds per f ru i t . The variety Nurki 
Baigan showed higher mean values than Bound Black in total number of 
main branches per plant, total number of inflorescences per plant and 
length of f r u i t . However* the latter variety showed higher mean 
values over the former in diameter of flower of long-styled flower> 
diameter of f ru i t ) weight of f ru i t and number of seeds per fruit> 
length of androecium and length of gynoecium(Table 7.40) . 
Round Black - Nurki Baiqan) summer crop 
From a comparison of means of Round Black and Nurki Baigan 
varieties it is obvious that the two populations d i f fered s igni -
f icant ly in total number of inflorescences per plant* diameter of 
f ru i t * weight of f ru i t and total number of seeds per f r u i t . The 
latter variety produced s igni f icantly more number of inflorescences 
per plant than the former. However* the variety Round Black produced 
fruits which were s igni f icantly heavy and larger in diameter than 
Nurki Baigan. The differences between the two populations were not 
s igni f icant in height* total number of main branches per plant* 
diameter of flower* length of androecium and gynoecium and length 
of f ru i t (Table 7.41). 
Giant of Banaras - Nurki Baioan* winter crop 
From a comparison of means of Giant of Banaras and Nurki 
Baigan varieties it is obvious that the two varieties d i f fered 
s igni f icant ly in total number of inflorescences per plant* diameter 
and weight of f ruit and total number of seeds per f r u i t . The f ru i ts 
of Giant of Banaras were s igni f icant ly heavier and larger with more 
number of seeds than that of Nurki Baigan. However* the variety 
83 
Nurkl Balgan produced s igni f icant ly more number of inflorescences 
per plant. The difference between the two populations were not 
found to be signif icant in height of plant* number of main branches 
per plant» diameter of flower* length of gynoecium and androecium 
and length of f ru i t (Table 7.42) . 
Giant of Banaras - Nurki Baioam summer crop 
From a comparison of means of Giant of Banaras and Nurki 
Baigan varieties it is obvious that the two populations di f fered 
s igni f icant ly only in a few characters like total number of in f lo res -
cences per plant) diameter of f ru i t * weight of f ru i t and total number 
of seeds per f ru i t . Giant of Banaras produced fruits which were 
s igni f icantly heavy and larger in diameter than Nurki Baigan. However* 
Nurki Baigan produced signi f icantly more oamber of inflorescences per 
plant. The differences between the two populations were not 
s igni f icant in height* total number of main branches per plant* 
diameter of flower* length of androecium and gynoecium and length 
of f ruit (Table 7.43) . 
7.4. Comparison of parents and their Fi hybrids 
The variation between the parents and their F j hybrid progeny 
was studied by comparing their sample means of characters. The 
results are presented in Tables 7.44 - 7.49. Comparisons were made 
with reference to three crosses* namely* Pusa Purple Long x Green Long* 
« ^ 8 
Green Long x Wyhad Giant and Wynad Giant x Pusa Purple Long. In 
each cross» the F^ hybrids were compared with both the female and 
the male parent. The results are br ie f ly described below. 
Pusa Purple Lono x Green Long 
(a ) Pusa Purple Long and Fj^  hybrids 
From a comparison of means of variety Pusa Purple Long with 
F j hybrids of Pusa Purple Long x Green Long» i t is obvious that the 
hybrid population manifested increased values over Pusa Purple Long 
in height of plantj number of main branches per plant? total number 
\ 
of inflorescences per plantj weight of f ru i t * number of ^eeds per 
fruit and weight of seed. The two populations did not d i f f e r s i g -
nif icantly in diameter of flower> length of androecium and gynoeciumj 
length of f ruit and diameter of f ruit (Table 7.44) . 
(b ) Green Long and F^ hybrids 
A comparison of means of the variety Green Long and F^ 
progeny of Pusa Purple Long x Green Long indicated that the two 
populations d i f fered signif icantly in height* total number of main 
branches per plant* total number of inflorescences per plant* length 
of androecium of long-styled* medium-styled and short-styled flowers* 
weight of f ruit* number of seeds per fruit and weight of seeds. The 
F j progeny showed increased mean values over Green Long in height* 
total number of main branches per plant* total number of in f lores -
cences per plant* weight of fruit* number of seeds per fruit and 
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weight of seed. However> the latter variety showed increased mean 
values over the former only in length of androecium of long-styled) 
medium-styled and short-styled flowers. The two populations did 
not d i f f e r s ignif icantly in diameter of flower» length of androecium 
f ru i t and diameter of f ruit (Table 7.45). 
Wynad Giant x Pusa Purple Long 
Ca) Wvnad Giant and F^ hybrids 
A comparison of means- of the variety Wynad Giant and F j 
progeny of Wynad Giant x Pusa Purple Long indicated that the hybrid 
progeny had increased mean values over Wynad Giant parent in height* 
total number of main branches per plant* total number of in f lores -
cences per plant* length of f ruit* weight of f ru i t and number of 
seeds per f ru i t . There were no signif icant differences between the 
two populations in diameter of flower* length of androecium and 
gynoecium* diameter of f ruit and weight of seed (Table 7.46). 
^b) Pusa Purple Long and F^ hybrids 
I t is obvious from a comparison of means of the variety 
Pusa Purple Long and F^ hybrids of Wynad Giant x Pusa Purple Long 
that the hybrid population showed increased mean values over Pusa 
Purple Long in height* total number of main branches per plant* total 
number of inflorescences per plant* length of f ru i t * weight of f ru i t * 
number of seeds per f ruit and weight of seed. The two populations 
did not d i f f e r signif icantly in diameter of flower* length of 
androecium and gynoeciura and diameter of f ruit (Table 7.47). 
Green Long x Wvnad Giant 
(a ) Green Long and F^ hybrids 
A comparison of means of the variety Green Long and Fj 
hybrids of Green Long x Wynad Giant revealed that the mean values 
of the two populations d i f fe red s igni f icantly in height* total 
number of main branches per plant} total number of inflorescences 
per plant* length of androecium of medium-styled flowers* weight 
of f ruit* number of seeds per f ru i t and weight of seed. The 
latter population had increased mean values over the former in 
height* total number of main branches per plant* total number of 
inflorescences per plant* weight of f ruit* number of seeds per 
# 
f ru i t and weight of seed. However* the parental variety Green 
Long* showed increased values over its progeny only in length of 
androecium of medium-styled flower.. The two populations did not 
d i f f e r s ignif icantly In diameter of flower* length of androecium 
as recorded from random samples* length of androecium of long-styled 
and short-styled flowers* length of gynoecium* length of f ru i t and 
diameter of f ruit (Table 7,48). 
( b ) Wvnad Giant and F^ hybrids 
From a comparison of means of variety Wynad Giant with F^ 
progeny of Green Long x Wynad Giant* it is obvious that the latter 
showed increased mean values over the former in height* total number 
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of main branches per plant* total number of inflorescences per 
plant* length of gynoecium of lonq-styled flower* length of fruit? 
weight of fruit* number of seeds per f ru i t and weight of seed. 
However* the two populations did not show signi f icant mean difference 
in diameter of flower* length of androecium* length of gynoecium of 
raediura-styled and short-styled flowers and diameter of f ru i t 
(Table 7.49). 
7.5. Cpinp?irisQj7 of F^ apd F^ hybrids 
Comparison of sample means of characters was made between 
F j and Fg hybrids of three crosses: Pusa Purple Long x Green Long* 
Green Long x Wynad Giant and Wynad Giant x Pusa Purple Long. The 
results are summarized below. Details are given in Tables 7.50 to 
7.52. 
Pusa Purple Long x Green Long 
From a comparison of means of F^ and Fg progeny* of Pusa 
Purple Long x Green Long* it is obvious that the latter exhibited 
increased mean values over the former in height* total number of 
inflorescences per plant* length of androecium of medium-styled and 
short-styled flowers* weight of f ru i t and number of seeds per f r u i t . 
The differences between the two populations were not s igni f icant 
in total number of main branches per plant* diameter of flowers* 
length of androecium as recorded from random samples* length of 
androecium of long-styled flower* length of gynoecium* length of 
S n 
f ru i t f diameter of f ruit and weight of seed (Table 7.50). 
Wvnad Giant x Pusa Purple Long 
From a comparison of means of F^ and Fg hybrids of the 
varieties Wynad Giant x Pusa Purple Long> it is obvious that the 
latter had increased mean values over the former in height of plant* 
total number of inflorescences per plant> length of gynoecium as 
recorded from random samples and total number of seeds per f r u i t . 
However* the mean values of Fj were s ignif icantly higher than F^ 
in length of gynoecium of medium-styled flower and weight of f r u i t . 
The two populations did not d i f f e r s ignif icantly in total number of 
main branches per plant* diameter of flower* length of androecium of 
long-styled and short-styled flowers* length of gynoecium* length 
of f ruit* diameter of f ru i t and weight of seed (Table 7.51). 
Green Long x Wvnad Giant 
A comparison of means of Fj and F^ progeny of Green Long x 
Wynad Giant varieties indicated that the latter had increased mean 
values over the former in height of plant* diameter of short-styled 
flower* length of androecium of long-styled and short-styled 
flowers* diameter of fruit* weight of f ruit and total number of seeds 
per f r u i t . However* F^ progeny showed higher mean value only in 
length of androecium of long-styled flower. The two progenies did 
not d i f f e r signif icantly in total number of main branches and 
inflorescences per plant) diameter of flower as recorded from 
random samples, diameter of long-styled and medium-styled flowers, 
length of androeciura as recorded from random samples, length of 
androecium of medium-styled flower, length of gynoecium, length 
of f ruit and weight of seed (Table 7.52). 
Comparison of plants within F^ and within F^ pToqeny 
The sample means of plants within F j and within F^ progeny 
of three crosses were compared for morphological and f lo ra l 
characters and results are presented in Tables 7.53-7.58. The 
crosses studied are Pusa Purple Long x Green Long, Green Long x 
Wynad Giant and Wynad Giant, x Pusa Purple Long. 
Pusa Purple Long x Green Long 
(a ) Comparison with F^ 
From a comparison of means of plants of F^ progeny of Pusa 
Purple Long x Green Long, i t is obvious that the mean values of 
plants d i f fered signif icantly in diameter of flower, size of pollen 
grain of medium-styled and short-styled flowers. However, their 
mean values were non-significant in length and breadth of leaf , total 
number of flower buds per inflorescence and size of pollen grain 
of long-styled flower (Table 7.53). 
(b ) Comparison within F^ 
A comparison of means of plants of F2 hybrids of Pusa Purple 
9' 
Long X Green Long revealed that the mean values of plants d i f fered 
s igni f icant ly in size of pollen grain of long-styled» medium-styled 
and short-styled flowers. But the mean values of plants did not 
d i f f e r signif icantly in length and breadth of lea f , total number of 
flower buds per inflorescence and diameter of flower (Table 7.54). 
Wynad Giant x Pusa Purple Long 
(a ) Comparison within F^ 
From a comparative study of means of plants of F^ hybrids 
of Wynad Giant x Pusa Purple Long, i t is obvious that the mean values 
of plants di f fered signif icantly in size of pollen grain of long-
styled, mediura-styled and short-styled flowers. However, the 
differences of mean values of plants were nonsignificant in length 
and breadth of leaf , total number of flower buds per inflorescence 
and diameter of flower (Table 7.55), 
(b ) Comparison within F^ -
A comparative study of means of plants of Fg hybrids of 
Wynad Giant x Pusa Purple Long indicated that the differences between 
mean values of plants were signif icant in breadth of lea f , size of 
pollen grain of long-styled and short-styled f lowers. However, 
mean values of plants were nonsignificant in length of leaf , total 
number of flower buds per inflorescence, diameter of flower and 
size of pollen grain of mediura-styled flower (Table 7.56). 
Green Long x Wvnad Giant 
(a ) Comparison within F^ ^ 
A comparison of mean values of plants of F^ ^ hybrids of 
Green Long x Wynad Giant indicated signif icant differences of mean 
values in breadth of leaf» diameter of flower and size of pollen 
grain of long-styled flower. Their mean values did not d i f f e r 
s igni f icantly in length of lea f i total number of flower buds per 
infloresGence» size of pollen grain of medium-styled and short-
styled flowers (Table 7.57). 
^b) Comparison within F^ 
A comparative study of means of plants of hybrids of 
Green Long x Wynad Giant indicated that the mean values of plants 
di f fered signif icantly in diameter of flower and size of pollen 
grain of long-styled flowers. But the mean values of plants were 
nonsignificant in length and breadth of l e a f j total number of 
flower buds per inflorescence» size of pollen grain of medium-styled 
and short-styled flowers (Table 7.58). 
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Chapter 8 
INDDCTION OF MUTATION 
The seeds of Pusa Purple Long* Green Long» Wynad Giant» 
Round Blackj Giant of Banaras* Nurki Baigan» Long Black) Long 
White and Black Beauty varieties of meIongena were treated with 
chemical mutagens like ethyl methane sulphonate (EMS)» diethyl 
sulphate (DES)> caffeine and m-nitrophenol. Out of nine varieties 
that were treated) only Pusa Purple Long) Wynad Giant) Round Black) 
Giant of Banaras and Long Black varieties gave positive results. 
Pusa Purple Long was also treated with colchicine with the hope of 
obtaining tetraploid plants and mutants. Although tetraploidy could 
not be induced) some mutants were obtained. 
General observations 
The seeds treated with EMS) DES) caffeine and m-nitrophenol 
were germinated in petri-dishes at 25''c. The germination percentage 
observed in different treatments is given in Table 8.1, The control 
as well as treated seeds germinated on 6th day. The germination 
in control material of a l l the nine cultivated varieties was in 
the range of 46-68? .^ In the treated material) in general) germi-
nation percentage decreased with increasing dosages and duration 
of treatment. Treatment with 0.B% m-nltrophenol for 24 hours 
is lethal in all the nine varieties. 
The seedlings were transplanted when they attained the four 
leaf stage. The percentage of survival of the seedlings was noted 
after one week.of transplantation. Treatments with mutagens did not 
appear to affect the percentage of survival (Table 8.2) . 
Morphological abnormalities were observed in seedlings of 
Mj generation. Chlorophyll deficient chimeras of different types 
were recorded in the variety Pusa Purple Long at the cotylendonary 
stage. Some had cotyledons with yellow tips while in others the 
tips of cotylendons were partly yellow and partly green or partly 
yellow and partly white. One seedling possessed completely 
yellow cotylendons. However» they withered and fe l l down after 
one leaf stage. A feiv seedlings possessed cotyledons unusually 
long and irregular in shape. At four leaf stage» the leaf tips 
were brown in colour but they became normal latter. In the variety 
Wynad Giantj the tips of cotyledons of a few seedlings were partly 
yellow and partly green» while in others the cotylendonary tips 
were completely yellow but later they withered and fe l l down after 
one leaf stage. Some seedlings possessed cotylendons which were 
unusually shortj irregular in shape and had round tips. In the 
variety Round Black a few seedlings had cotylendons with light 
green tips while in others» tips were partly yellow and partly green. In 
9 05 
two seedlings both the cotylendons were completely yellow but they 
withered and dropped after one leaf stage. In the variety Giant 
of Banaras no variation in the colour was noted at the cotylendonary 
stage. Chlorophyll deficient chimeras of different types were 
recorded in the variety Long Black at the cotylendonary stage. A 
few seedlings had cotylendons with partly yellow and partly green 
tips while in others> the tips were light green or dark green. In a 
few seedlings both the cotylendons were completely yellow. Some 
seedlings possessed cotylendons which were unusually long and 
irregular in shape. A few albino and yellow seedlings were also 
recorded. Howevert they died at 1-2 leaf stage. 
The growth of the control and the treated material was 
observed after 7 days old seedlings had grown under controlled 
conditions. The length of root and shoot of 10 seedlings? selected 
at randomf was measured in a l l the treatments. The average length 
of root and shoot is shown in Table 8.3. 
It is obvious from the table that the length of shoots and 
roots was generally lower in the material treated with EMS but in 
the case of treatment with DES and caffeine the growth of roots 
and shoots was higher 
The treatment with EMS showed inhibitory effect on the shoot 
as well as root in a l l the nine varieties. The growth of shoot 
and root decreased as the concentration of EMS increased in a l l 
cl 
the varieties studied. In the case of DES treatment» higher dose 
exhibited inhibitory effect on the growth of shoots and roots but 
lower concentration had a stimulating e f fect . 
The maximum growth of shoots and roots was observed In case 
of caffeine treatment with 0.8% in a l l the varieties of br inja l 
studied. Thus caffeine proved to have stimulating effect which 
was higher than that of i£S. 
Treatment with mutagens did not seem to affect the pollen 
(Table 8.4) . 
A description of the mutants isolated in M^ and M2 generations 
of different varieties is given below (Tables 8.5-8.10). 
8.2. Pusa Purple 
Treatment with EMS, 0.4% (NB) 
M^_geafiiaii2iL 
In variety Pusa Purple Long two plants were observed in Mj 
generation) showing whole plant changes in morphological characters. 
The Mj plants which were isolated from this treatment were vigorous 
in growth and tal ler with a large number of well spread branches 
bearing dark thick green leaves. These plants flowered more profusely 
as compared with the controls. Meiosis in these plants was fa ir ly 
normal) showing n = 12 chromosomes. The average percentage of pollen 
fert i l i ty of these plants was 90.20. The yield of these plants was 
9 ^ 
quite high in comparison to controls as indicated by number of 
fruits per plant. In the control the number of fruits per plant . 
was 13 and in the treated material the number of fruits per plant 
was 20. 
Sa-gsflszatiofl. 
Five mutants were selected from 1*2 progenies of plants 
treated with EMS» 0,4% non-buffer solution. The yield of these 
mutants was quite high in comparison to the control (Table 8,5) . 
The general morphology and vigour of selected Hg mutants is 
similar to M^ plants. Meiosis in these Mg mutants was fa ir ly normal 
with n = 12 chroniosomes. The average percentage of pollen fe r t i l i ty 
of these plants was 91.20. The fruits of plants selected from Mj and 
Mg generations were larger than those of the control plants (Fig. 8.1) 
Treatment with EMS, 0.6% (PB) 
In the variety Pusa Purple long one plant was observed in Mj 
generationi showing whole plant changes in morphological characters 
in treatment with 0.6% phosphate buffer E«S (Table 8,5) . The Mj 
plant which was isolated from this treatment was vigorous in growth 
ta l le r with large number of well spread branches bearing dark thick 
green leaves. The plant flowered more profusely as compared with 
the controls. The plant showed fair ly normal meiosis with n = 12 
chromosomes. The percentage of pollen fert i l i ty was 91,02. The 
yield of the plant was quite high» in comparison to controls* as 
indicated by number of fruits per plant. In the control the number 
of fruits per plant was 13 while In treated material the number of 
fruits per plant was 21. 
M^  generation 
Four mutants were selected from Mg progenies of plants treated 
with EMS, 0.6% phosphate-buffer solution. The yield of these mutants 
was quite high in comparison to controls. In controls the number of 
fruits per plant was 13 and in treated material the number of fruits 
per plant was 30. 
The general morphology and vigour of selected Mg mutants is 
similar to Mj^  plants. Meiosis in these mutants was fa i r ly normal 
with n = 12 chromosomes. The average percentage of pollen fer t i l i ty 
was 90.98. The fruits of plants selected from Mj and Mg generations 
were larger than those of control plants (Figs. 8.2 and 8.3» Table 8.5) 
Treatment with IMSS« 0.6% 
Two plants from Mj generation of the material treated with 
0.6% IKS were isolated. These plants showed whole plant changes. 
They were vigorous in growth with profuse branching and spreading 
habit. They bore leaves of larger size in comparison to control. 
Meiosis in these plants was fa ir ly normal with n = 12 chromosomes. 
R 
The average percentage of pollen fer t i l i ty of plants selected from 
MJ generation of treatment! with OESi 0.6% was 90.98. The yield 
of these plants was quite high* in comparison to controlf as indicated 
by number of fruits per plant. In control plants the number of 
fruits per plant was 13) whereas in treated material the number of 
fruits per plant was 24. H©wever» plants isolated from Mj generation 
bore fruits of slightly smaller size as compared to control as far 
as length of fruit is concerned (Table 8.5; Fig. 8,4) . 
M2 generation 
From Mg generationj five plants were isolated from treatment 
with 0.6% DES. These plants exhibited high yield as indicated by 
increase in number of fruits per plant. In control plant the number 
of fruits per plant was 13» whereas in treated material the number 
of fruits per plant was 31. M^  mutants obtained with 0.6% DES 
treatment bore fruits of slightly larger size (Table 8.5; Fig. 8 .5 ) . 
> t • » i 
Treatment yi^h PES, 
Mj^  generation 
One plant from Mj generation of the material treated with 
0.8% DES was isolated. The plant showed whole plant changes. The 
plant was vigorous in growth with profuse branching and spreading 
habit. The plant showed fairly normal meiosis with n ~ 12 chromosomes. 
The percentage of pollen fer t i l i ty was 90.16. The yield of the plant 
was quite high in comparison to control as indicated by number of 
fruits per plant. In controls the number of fruits per plant was 
12» whereas In treated material the number of fruits per plant was 
24. The plant isolated from treatment with 0.8% DES produced 
fruits of larger size as compared to the controls (Table 8.5, Fig.8.4) 
H^ generation 
From Mg generation> six plants were isolated from treatment 
with 0.8% DES. These plants exhibited high yie4d as indicated by 
increase in number of fruits per plant. In controls the number of 
fruits per plant was 13, whereas in treated material the number of 
fruits per plant was 30. However, Mg mutants obtained with 0.8% DES 
treatment produced fruits of larger size. The fruits of M^  plant 
showed progressive increase in size with the increasing concentration 
of DES (Table 8.5, Fig. 8.5) . 
Treatment with colchicine, 0.2% 
Plants of variety Pusa Purple Long were also treated with 
colchicine. Growing shoot apices treated with colchicine showed 
reduction in growth and produced abnormal leaves. The growing tips 
that were unable to overcome the effect of colchicine did not produce 
leaves and died after some days. 
In the surviving tips the f i rst normal leaf appeared after 
seven days of treatment and it grew normally, but the leaves were 
thick, curved and small in size. The treated branches bore small 
fruits purplish in colour with 100-120 seeds. The control fruits 
had 337-405 seeds. 
The results of different colchicine treatments are given in 
Table fi.6. Treatment with 0.2% colchicine solution for 20 hours 
produced 2.66% mutants. Treatment with 0.25% colchicine solution 
for 18 hours produced 3.33% mutants. 
From Co progeny of treatment with 0.2% colchicine) only 
two plants which showed whole plant morphological changes were 
selected. These plants were in general? vigorous in growth. The 
yield of the mutants as indicated by number of fruits per plant (20) 
was quite high as compared to controls (13). (Table 8.6, Fig. 8 .6 ) . 
The mutants showed fair ly normal meiosis with n = 12 chromosomes. 
The percentage of pollen fer t i l i ty was 91.03. 
From Cg populationt four mutants were selected on the basis 
of increase in yield as indicated by increase in number of fruits per 
plant (Table 8.6» Fig. 8.7) . These plants were quite vigorous in 
growth, profusely branched with spreading habit. The meiosis of these 
plants was normal and their average percentage of pollen fer t i l i ty 
was %.50. 
Treatment with colchicine? 0.25% 
From C2 progeny of the treatment, only two plants which showed 
whole plant morphological changes were selected. These plants were in 
general, vigorous in growth. The selected plants of Cg generation of 
10 
0.25% treatment possessed spines on the leaves and calyx. These 
spines were slightly curved and violet in colour. In controls the 
spines are rarely observed andt when present* are much smaller than 
those of the mutants (Figs. 8.8 and 8.9) . 
The yield of the mutants as indicated by number of fruits 
per plant was quite high as compared to controls ("Rable 8.6» Fig. 8.6) 
The fruits of mutants obtained with 0.25% colchicine were also 
larger in size. "Hie mutant showed fair ly normal meiosis with n = 12 
chromosomes. Hie percentage of pollen fer t i l i ty was 88.65. 
From Cg population) five mutants were selected on the basis 
of increase in yield as indicated by increase in number of fruits 
per plant (Table 8.6, Fig. 8.7) . These plants were quite vigorous 
in growth* profusely branched with spreading habit. The fruit 
exhibited a progressive increase in size with the increasing con-
centration of colchicine. The meiosis of these plantswas normal and 
their average percentage of pollen fert i l i ty was 90.40. 
The Cg generation* produced by se l f - fert i l izat ion of Cg 
spiny plants* consisted of two different kinds of plants: spineless 
and spiny In about equal numbers (Figs. 8.10 and 8.11). A 
preliminary study of pollen mother cells of representative plants 
from both the groups showed them to be at diploid level with fair ly 
normal meiosis. 
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8.3. Wvnad Giant. 
Treatment with EMS - 0.8% (NB) 
Mljgsne.TgAipp. 
One plant showing whole plant changes in morphological 
characters was observed in Mj generation of this variety in treatment 
with 0.8%, non-buffer solution of EMS for 18 hours (Table 8.7) . The^ 
plant was semi-erect and vigorous in growth. The plant showed 
fa ir ly normal meiosis with n = 12 chromosomes. The percentage of 
pollen fert i l i ty was 91.15. T^e yield of the plant as indicated 
by number of fruits per plant (33) was considerably higher than that 
of controls (18). 
Mg generation 
From Mg progeny of this plant? six plants which showed 
increase in number of fruits per plant (Table 8.7) were isolated. 
These plants were more or less identical to the Mj plant in their 
general morphologyi vigour and yield.Mseiosis i« these plants was 
fa i r ly normal with n « 12 chromosomes. The average percentage of 
pollen fert i l i ty was 89.84. 
8.4. Round Black 
Treatment with EMS« 0.6% (NB) 
Mj^  centration 
From Mj generation of the material treated with 0.6% EMS 
(non-buffer) for 24 hours a plant showing whole plant changes in 
i 0 3 
morphological characters was selected. Morphologically the plant 
was ta l l » erect»vigorous in growth and sparsely branched. Meiosis 
in this plant was fa i r ly normal with n = 12 chromosomes. The 
percentage of pollen fert i l i ty was 91.50. The number of fruits 
per plant was almost the same as in control* but the size and 
weight of fruit were considerably higher (Table 8.8; Fig. 8.12). 
In control plants the mean weight of fruit was 886 gra and in Hj the 
mean fruit weight was 1277 gm. 
From Mg progeny only f ive plants were selected on the basis 
of increase in size and weight of fruit (Table 8.8) in comparison 
to controls. However* the size and weight of fruits were less in 
comparison to parental Mj plant. These plants were ta l l » erect* 
vigorous in growth and sparsely branched with fa i r ly normal meiosis 
(n = 12). Their average percentage of pollen fe r t i l i ty was 89.97. 
Treatment with SIS* 0.6% (NB) 
M^  generation 
From Mj progeny of the treatment with 0,8% EMS (non-buffer) 
for 24 hours a plant showing fasciation of stem was isolated. 
However* a l l Its Mg progeny was normal. From this it may be concluded 
that the fasciation of stem observed in Mj generation is due to 
change in somatic tissue. 
Treatment with DES« 0.8% 
M.l_genemlOB. 
From Mj population of the treatment with O.B% DES for 24 
hours) one plant showing whole plant changes in morphological 
characters was observed. The plant was t a l l ) erect) bushy and 
profusely branched with small violet coloured spines on the wpper 
and lower surface of the leaf along the veins and on the calyxj 
whereas the control plants were spineless (Figs. 8.13) 8.14 and 
8.15). The meiosis of this plant was fair ly normal (n = 12). The 
percentage of pollen fert i l i ty was 91.15. The yield was quite 
high in comparison to controls as indicated by increase in number 
of fruits per plant. In controls the number of fruits per plant 
was 7 and average weight.of fruit was 886 gm* whereas in treated 
material the number of fruits per plant was 15 and the average 
weight of fruit was 585 gm. The fruits were elongated and cylindrical 
in shape instead of being round as in control (Table 8.8» Fig. 8.16). 
Sg-ggnsmioil 
The Mg progeny of this plant segregated into two groups. 
Five and six mutants were selected from respective groups. The M2 
progeny were erect» ta l l and profusely branched. Howeverj the Mg 
population was divided morphologically into two groups. In group I» 
the plants were spiny and bore violet coloured elongated and 
cylindrical fruits»whereas in group I I the plants were spineless and 
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produced elongated green fruits (Fig. 8.17). In general* the yield 
of these plants was high in comparison to the controls. In control 
plant the number of fruits per plant was 7 and in case of treated 
material the number of fruits per plant was 21 in group I and 23 in 
group I I . From each group, a few exceptionally high yielding mutants 
were selected (Table 8.8). These plants had a fa ir ly normal meiosis 
{n=l2). The average percentage of poilen fertility was 91.50. 
Treatment with caffeine, 0.^ 8% 
Ei jgessmlan 
In the Mj generation of the treatment with 0.8% caffeine for 
24 hours, two plants showing whole plant changes in morphological 
characters were observed. The plants were serai-erect, bushy with 
spreading branches. The leaves were thick and dark green in colour 
with violet coloured veins. They produced elongated and cylindrical 
fruits (Fig. 8.18). Meiosis was fair ly normal (n = 12). Their 
percentage of pollen fert i l i ty 
was 90«80. The yield of these plants 
was quite high In comparison to control as indicated by increase 
in number of fruits per plant. In the latter the number of fruits 
per plant was 7, whereas in the former the number of fruits per 
plant was 14 (Table 8.8). 
MgjgQn$rat.isff, 
From Mg progeny of these plants five mutants showing change 
in fruit shape and increase in yield were selected (Table 8.8) . The 
^ O n 
shape of the fruit was elongated and cylindrical. The meiosis of 
these plants was quite normal (n s 12). Their average percentage 
of pollen fert i l i ty was 91.17. Their general morphology and vigour 
was similar to their parental Mj plants. 
8.5. Giant of Banaras 
Treatment with OiS> 0.6% (NB) 
M^  generation 
From Mj population of treatment with 0.6% MS (nwt-buffer) 
for 24 hours) one plant with hanging fruits was isolated. The plant 
was erectj sparsely branched. The number and size of fruits were 
the same as in control (Table 8.9) . The meiosis of this plant was 
normal (n « 12) and the percentage of pollen fert i l i ty was 89.50. 
Mgjgenera^ioi) 
Five high yielding plants were selected from the Hg Pi'ogeny 
of the treatment with 0.6% EMS (non-buffer) for 24 hours. These were 
vigorous in growth^ erect? bushy and profusely branched. Leaves 
were thick and their surface was covered by soft hairs. As compared 
to controls* the yield of these plants was significantly higher as 
indicated by increase in number of fruits per plant. In controls 
the number of fruits per plant was 5* whereas in treated material 
the number of fruits per plant was 18 (Figs. 8.19 and 8.20). The 
fruits were spherical, light green and non-splitting. The meiosis 
in these plants was normal (n « 12) and their average percentage of 
i O ? 
pollen fer t i l i ty was 94.66. 
* 
Treatmeat with BSSi 0.8% (NB) 
Mj generation 
One plant showing whole plant changes in morphological 
characters was observed in the Mj population of treatment with 
0.8% EMS (non-buffer) for 24 hours. The plant was erect* bushy 
and profusely branched with spreading habit. Leaves were thick 
and covered by smooth hairs. The plant produced fruits showing 
remarkable increase in size and weight. The yield of the plant; 
however? as indicated by the number of fruits per plant» was the 
same as in controls (Table 8.9» Fig. 8.21). The meiosis of the 
plant was nomal (n «= 12). The percentage of pollen fert i l i ty was 
88.73. 
M2 generation 
From Mg progeny* 5 mutants which produced fruits of increased 
f ^ 
size and weight in comparison to the controls were selected (Table 8.9» 
Figs. 8.22 and 8.23). The plants were erect* bushy* vigorous in 
growth* profusely branched* free from spines. Leaves were thick with 
smooth hairs. The meiosis of these plants wts fair ly normal (n = 12). 
Their average percentage of pollen fert i l i ty was 90.01. 
Treatment with EMS* 0.8% (PB) 
Mj^  generation 
One plant showing whole plant changes in morphological 
? UR 
characters was selected from Mj population of the material treated 
with 0.8% (phosphate-buffer) for 18 hours.' This plant showed increase 
in yield and variation in shape of fruit (longXTable 8.9» Fig. 8.24). 
The plant was erect) vigorous in growth» bushy with spreading 
branches. Violet coloured spines were present on the upper and 
lower surfaces of the leaves (Figs. 0.25| 8.26 and 8,27). The 
meiosis was normal with n = 12 chromosomes. The percentage of pollen 
fert i l i ty was 88.72. 
M^  generation 
Four plants were selected from Mg generation on the basis 
of shape) fruit and yield as indicated by increase in number of fruits 
per plant. In controls the number of fruits per plant was 5 whereas 
in treated material the number of fruits per plant was 21. These 
plants were vigorous in growth, erect, tal l and bushy (Fig. 8.28). 
They branched profusely. The leaves had violet coloured sparsely 
distributed spines on both the surfaces. The fruits were long in 
shape with thick f lesh. The fruits were purplish green in colour 
when young (Fig. 8.29). They became whitish green at seed setting 
stage and yellow at seed extractable stage. The meiosis was fa ir ly 
normal (n = 12). The average percentage of pollen fert i l i ty was 
90.90. 
TrMtmpnt with PES, 0.8X 
Mj generation 
One plant showing whole plant changes in morphological 
characters was selected from M, generation of the material treated O X 
with 0.8^ WES for 24 hours. The plant showed remarkable increase 
in size and weight of f ruit . In control plants the average length) 
breadth and weight of fruit was 16.5 cra» 15.7 cm and 1167 gm 
respectively* whereas in treated material the average lengthj 
breadth and weight of fruit was 31.0 emf 26,0 cm and 4»000 gm 
respectively (Fig. 8.30). The plant was erect» vigorous in growth* 
bushy and sparsely branched. The leaves pere hairy and spineless. 
The meiosis was normal (n = 12) and the average percentage of pollen 
fert i l i ty was 89.53. 
M^  generation 
From Mg progeny* 4 mutants which produced fruits of increased 
size and weight in comparison to controls were selected (Table 8.9* 
Fig. 8.32). These plants were vigorous in growth, profusely 
branched (Fig. 8.31). The meiosis in these plants was fair ly 
normal (n = 12). The average percentage of pollen fert i l i ty was 
90.00. 
Trea^m^n^ yfi%h caffein^, 0,9?^ 
M^  generation 
One plant showing whole plant changes in morphological 
characters was selected from Mj generation of the material treated 
with 0,8% caffeine solution for 24 hours. Morphologically the 
plant was vigorous in growth, erect and profusely branched with 
deeply lobed leaves. Meiosis was normal (n = 12). The percentage 
of pollen fer t i l i ty was 89.87. The yield of this plant was quite 
high in comparison to that of controls as indicated by increase,in 
number of fruits per plant'. In the .latter the number of fruits 
per plant was 5» whereas in the former the number of fruits per 
plant was 19. The fruits were beaked. 
M2-9BB£rsil2B. 
From Mg progeny 6 mutaht plants were selected on the basis 
of increase in yield as indicated by number of fruits per plant as 
compared with the controls. In the controls the number of fruits 
per plant was 5> whereas in treated material the number of fruits 
per plant was 19. (Figs. 8.33 and 8.34). These plants were vigorous 
in growth} erect and profusely branched with deeply lobed leaves. 
The meiosis in these plants was normal (n = 12)j and .the average 
percentage of pollen fer t i l i ty was quite high as compared with the 
controls. The fruits were beaked (Fig. 8.35). 
8.6. Long Black 
Treatment with EMS, 0.4% (NB) 
Mj generation 
The material was treated with 0.4% non-buffer solution of 
EMS for 24 hours. From the treatment} one plant of Mj generation 
was selected. The plant showed whole plant morphological changes. 
It-was vigorous in growth. The leaves were dark green and spineless. 
Fruits were purplish when young but turned to purplish-green at seed 
setting stage. The yield of the plant was remarkably higher than 
that of the controls as indicated by number of fruits per plant 
as well the size of the fruit while the control bore 4 fruits per 
planti the mutant plant bore 12 fruits . (Table 8.10j Fig. 8.36). 
The plant showed fair ly normal meiosis with n = 12 chromosomes. 
The percentage of pollen fert i l i ty was 90.13. 
Plants raised from untreated seeds of Long Black variety 
exhibited 100% susceptibility to Alternaria solani. However^ among 
the Mj plants? 25-35.5% were healthy and disease resistant (Fig. 8.37) 
From the Mg progeny 7 plants were selected. In comparison 
to the control) these plants were vigorous in growthj prostrate* 
bushy with long and profusely spread branches (Figs. 8.38, 8.39 
and 8.40). The meiosis of the mutant was fair ly normaKn = 1 2 ) . 
The average percentage of pollen fer t i l i ty was 91.17. 
The Mg progeny showed segregation into two groups particularly 
with reference to the fruit colour. In group I» the plants bore 
purple f ru i t . In group I I » the plants bore green fruit and there 
was a decrease in the fruit size and weight (Figs. 8.41) accompanied 
by an increase in number of fruits per plant in comparison to Mj 
generation (Table 8.10). 
Treatment with EMS« 0.4% (PB) 
Mj^  generation 
The material was treated with 0.4% phosphate buffer solution 
l ! ? 
of EMS for 18 hours and from the treatment» one plant of Mj 
generation was selected. The plant showed whole plant morphological 
changes. The plant was vigorous in growth. The leaves were dark 
green and spineless. Fruits were purplish when young but turned to 
purplish-green at seed setting stage. The yield of the plant was 
quite high in comparison to the controls as indicated by the size 
as well as the number of fruits per plant (Table 8.10» Fig. 8.42). 
The plant showed fairly normal meiosis with n = 12 chromosomes. The 
average percentage of pollen fe r t i l i ty was 87.07. 
M2 generation 
The plants of Mg progeny showed an extraordinary increase 
in size» number as well as of fruits per plant as compared to both 
the control and the Mj plants (Table 8.10» Fig. 8.43). In controls 
the number of fruits per plant was 4» in Mj the number of fruits 
per plant was 14 while in Mg the number was 30. 
Treated with EMS. 0.4% (PB) 
The material was treated with 0.4% phosphate-buffer for 
24 hours and from the treatment» one plant of ttj generation was 
selected. The plant showed whole plant morphological changes. The 
plant was vigorous in growth. The leaves were dark green and 
spineless. Fruits were purplish-green at seed setting stage. The 
yield of the plant was quite high. The number of fruits per plant 
c) 
was 14 in comparison to the controls whieh bore 4 fruJts per plant. 
The size of fruit exhibited variation in the selected plants 
(Table 8.10). They showed fa i r ly normal meiosis with n = 12 chromo-
somes. The average percentage of pollen fert i l i ty was 90.13. 
Mg generation 
From Mg progeny of the selected plants five plants were 
selected. TlJese plants were vigorous in growth, prostrate, bushy 
with spreading branches. They showed a slight decrease in size 
of the fruit in comparison to Mj although there was increase in 
number of fruits per plant (Table 8.10, Fig. 8.44). The meiosis 
of the mutants was fairly normal (n » 12). The average percentage 
of pollen fer t i l i ty was 90.48. 
Treatment with EMS« 0.6% (NB) 
M^  generation 
A plant showing whole plant changes in morphological 
characters including a change in fruit shape was observed among 
plants obtained in Mj generation from treatment with 0.6^ non-buffer, 
EHS solution for 24 hours (Fig. 8.45). The plant was vigorous in 
growth. Meiosis was fair ly normal with n = 12 chromosomes. The 
percentage of pollen fert i l i ty was 89.48. 
M^  generation 
From Mg progeny, five mutant plants were selected. The yield 
1 1 
was quite high in comparison to control. In controls the number 
of fruits per plant was 4 whereas in treated material the number of 
fruits per plant was 16. The average percentage of pollen fe r t i l i ty 
was 91.80. The mutants were more or less identical with their 
parental Mj plant in general vigour and morphology. The size of 
the fruit of selected plants of Mj and Mg generation was more in 
comparison to that of the controls (Table 8.10» Fig. 8.46). 
Treatment with OES* 0.6% 
M^  generation 
From Mj generation of the material treated with 0.6% DES 
for 24 hours) one plant showing whole plant changes in morphological 
characters was observed.- The plant was erect» vigorous in growth 
and profusely branched. The yield of the plant was quite high in 
comparison to controls as indicated by increase in weight) size and 
number of fruits p6r plant (Table 8.10» Fig. 8.47). In the control, 
the number of fruits per plant was 4 while in ease of treated material 
the number of fruits per plant was 16. The plant showed fa i r ly 
normal meiosis with n = 12 chromosomes. The percentage of pollen 
fer t i l i ty was 88.56. 
M^  generation 
The Mg progeny of this plant segregated into four groups. 
The most important character by which the segregants could be dis-
tinguished from each other was the colour of the f ru i t . In group I 
115 
the fruits were purple in colour* in group I I green* in group I I I 
green with white stripes and in group IV pink (Fig. 8.48). The 
plants of group I produced violet coloured flowers whereas groups 
I I I I I I and IV produced white flowers (Fig. 8.49). 
Morphologically.the plants of a l l these groups were more 
or less alike. The plants were sparsely branchedf ta l l and erect 
with vigorous growth. Heiosis in the plant was fa i r ly normal with 
n = 12 chromosomes. The average percentage of pollen fert i l i ty 
was 90.00. In a l l these segregants the number of fruits per plant 
was more in comparison to Mj (Table 8.10). 
Treatment with caffeine^ 0.8% 
M^  oeneration 
One plant was isolated on the basis of whole plant changes 
in morphological characters from Mj population of the treatment 
with 0.8% caffeine solution for 24 hours. Morphologically the 
plant was vigorous in growth and profusely branched with spreading 
habit. Leaves were spiny. Meiosis was normal with n = 12 chromo-
somes. The percentage of pollen fert i l i ty was 89.24. The yield 
of the plant as indicated by number of fruits per plant was consi-
derably higher than that of control. In controls the number of 
fruits per plant was 4 but in treated material the number of fruits 
per plant was 2B, The latter exhibited an increase in diameter of 
fruit with a decrease in the length of fruit» as compared to the 
3 i r 
control (Fig. 8.50). 
l!2-.9SnSZaiion 
Five mutant plants were selected from Mg progeny. As 
compared to the control* these were vigorous in growth> semi erect 
and profusely branched with spreading habit (Figs. 8.51 and 8.52). 
Spines were observed on the upper as well as the lower surface of 
the leaf (Figs. 8.53» 8.54 and 8.55). These plants showed fa i r ly 
normal meiosis with n = 12 chromosomes. The average percentage 
of pollen fert i l i ty was 93.60. The size and weight of the fruit 
of these mutants was small as compared to M^  generation (Table 8.10) 
Fig. 8.56 and 8.57). 
Splanum melonqena L. 
Fig. 8,1 Pusa Purple Long. Fruits of control ( l e f t ) and 
Mj gen en 
( r i ght ) . 
ration obtained with 0.4% EMS treatment 
Note the increase in size of the M^  f ru i t . 
f 
Solanutn melonqena L. 
Fig. 8.2 Pusa Purple Long. Fruits of control ( l e f t ) and 
M, generation obtained with 0.6% EMS (PB) treat-% ^ 
ment ( r ight ) . 
Note the increase in size of the Mj fruit . 
Fig. 8.3 Pusa Purple Long. Fruits of control - 2nd genera-
tion ( l e f t ) and M^  generation obtained with 0.6% 
EMS (PB) treatment ( r ight ) . 
Note the size of the Mg fruit in comparison to 
the control. 

Solanum me Iongena L, 
Fig. 8.4 Pusa Purple Long. Fruits of control ( l e f t ) and 
Mj generation obtained with 0.6% DES treatment 
(middle) and 0.8% DES treatment ( r ight ) . 
Note the increase in size of fruit in the last 
case. 
Fig. 8.5 Pusa Purple Long. Fruits of control - 2nd genera-
tion ( l e f t ) and Mg generation obtained with 0.6% 
DES treatment (middle) and 0.8% DES treatment 
( r i ght ) . 
Note the size of fruit in the last case. 

SoIanurn melonqena L. 
Fig. 8.6 Fruits of Pusa Purple Long control - 2nd genera-
tion ( le f t )J C^ generation obtained with 0.2% 
colchicine (middle) and 0.25% colchicine (right) 
Note the increase in size of fruit obtained with 
0.25% colchicine. 
Fig. 8.7 Fruits of PusaPurple Long control - 3rd genera-
tion ( l e f t ) } Cg generation obtained with 0.2% 
colchicine (middle) and 0.25% colchicine (right) 
Note the increase in size of fruit obtained with 
0.25% colchicine. 
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Solanum melonoena L. 
Fig. 8.8 Pusa Purple Long. A plant obtained in Cg genera-
tion} with 0.25% colchicine? showing spines on 
the leaf and calyx. 
Fig. 8.9 Pusa Purple Long. Leaf of control ( l e f t ) and of 
Cg plant (right)(shown in Fig. 8.8 above). 
Note the spines in the latter. 

Sqtapurn m?lopg£aa ^^ 
Fig. 8.10 Pusa Purple Long. A plant obtained in Cg 
generation? with 0.25% colchicine^ showing 
spines on the leaf. 
Fig, 8.11 Pusa Purple Long. Leaf of a Cg plant (shown 
in Fig; 8.10 above)» showing spines. 
^y •/ <5-
r \ / • 
B.li 
Solanum melonqena L. 
Fig. 8.12 Round Block. Fruits of control ( l e f t ) and 
Mj generation obtained with 0.6% SaS treatment 
( r ight ) . 
Note the remarkable increase in size of the M^  
f ru i t . 

SoIanurn melonqena L. 
Fig. 8.13 Round Black. Leaf of control. 
Fig.8.14 Round Black. A plant obtained in Mg generation 
with 0.8% DES treatment showing spines on the 
leaf; 
Fig.8.15 Round Black. Leaf of a plant obtained in Mg 
generation (see Fig. 8.14 above) with 0.8% DES 
treatment showing prominent spines on the mid-rib. 

Solanum me Iongena L. 
Fig. 8.16 Bound Black. Fruits of control ( l e f t ) and 
Mj gener 
( r i g h t ) . 
ation obtained with 0.8% DES treatment 
Note the remarkable change in shape in Mj 
f xu i t . 
Fig. 8.17 Round Black. Fruits of plants of Mg generation} 
obtained with 0.8^ IKS treatment showing colour 
segregation. "JVie f ru i t on the l e f t is purple 
while that on the right is green. 

SoIanurn melonqena L. 
Fig . 8.18 Bound Black. Fruits of control ( l e f t ) and M^ 
generation obtained with 0.8% caffeine treatment 
( r i g h t ) . 
Note the remarkable change in shape of Mj f ru i t . 
8.16 
Solanum melong^na L. 
Fig . 8.19 Giant of Banaras. Control. 
Fig. 8.20 Giant of Banaras. A plant of M^ generation 
showing increase in number of fruits? obtained 
with 0.6% EMS treatment. The control bears 
only 5 fruits per plant while the M^  shown here 
bears 16 f ru i t s . 

Solanum melonaena L. 
F ig . 8.21 Giant of Banaras. Fruits of control ( l e f t ) 
and Mj generation obtained with 0.8% treat-
ment ( r i gh t ) . 
Note the extraordinary increase in size of 
the fruit of M^ .^ 

Solanum melongena L. 
Fig . 8.22 Giant of Banaras. A plant) showing increase 
in number and size of fruits in M^  generation 
idth 0.8% EMS treatment. 
Fig. 8.23 Giant of Banaras. Fruit of control ( l e f t ) and 
Hg generation (from the plant shown in Fig. 8.22 
above) obtained with 0.8% EMS treatment ( r i ^ t ) . 
Note the size of f ru i t of 

Solanum melonoena L. 
Fig. 8.24 Giant of Banaras. Fruit of control ( l e f t ) and 
Mj generation obtained with 0.8% EMS (PB) 
treatment ( r i gh t ) . 
Note the change in shape of the Mj f r u i t . 

Solaniim me Ion gen a L. 
Fig. 8.25 Giant of Banaras. A plant of M^ generation* 
obtained with 0.8% EMS (PB), showing spines 
on the l ea f . 
Fig. 8.26 Giant of Banaras. Leaf of control ( l e f t ) and 
of a plant of M^ generation (see Fig. R.25 
above) obtained with 0.8% EMS solution ( r ight ) 
Fig. 8.27 Giant of Banaras. Leaf of the mutant of Mj 
generation (showing on right in Fig. 8.26) 
photographed on larger scale to show the 
spines more dist inct ly . 

Solanam melonaena L. 
Fig. 8.28 Giant of Banaras. A plant obtained in 
generation with 0.8% EMS (PB) treatment» 
showing change in shape and increase in 
number of f ru i t s . 
Fig. 8.29 Giant of Banaras. Fruits of control ( l e f t ) 
and Hg generation obtained with 0.8% EMS (P 
shewing change in shape ( r i gh t ) . 

Solanum melonqena L. 
Fig. 8.30 Giant of Banaras. Fruit of control ( l e f t ) and 
Mj generation obtained with 0.8% DES solution 
( r i g h t ) . 
Note the extraordinary increase in size of the 
Mj f r u i t . 

Solanum melonqena L. 
F ig . 8,31 Giant of Banaras . A plant of Mg generation 
obtained with 0.8% DES treatment showing 
increase in size and number of f ru i t s . 
Fig. 8.32 Giant of Banaras. Fruits of control ( l e f t ) 
and Mg generation obtained with 0.8% DES 
treatment ( r i gh t ) . 
Note the size of Mg f ru i t . 

So Ian urn melonqena L, 
Fig, 8.33 Giant of Banaras. Control. 
Fig . 8.34 A plant of Mg generation» obtained with 0.8% 
caffeine treatment. The M^ shows a decrease 
in size of f ruit (see Fig. 8.35 below) and an 
increase in the number of f ru i t . This plant 
bears fruits while the control bears only 
5 fruits per plant. 
Fig. 8.35 Giant of Banaras. Fruit of control ( l e f t ) and 
Mg (see Fig. 8.34 above) obtained with 0.8% 
caf fe ine treatment ( r i gh t ) . 

Solanum melonqena L. 
Fig. 8.36 Long Black. Fruits of control ( l e f t ) and M^ 
generation) obtained with 0.6% EMS treatment 
( r i g h t ) . 
Note the remarkable increase in the size of 
f ru i t of Mj., 

Solanum melonqena L. 
Fig. 8,37 Long Black. Field photograph of Mj plants 
showing healthy (one plant on le f t and one on 
right in the foreground) and diseased plants. 

Solanum melonqena L. 
Fig. 8.38 Long Black. Control. 
Fig. 8.39 Long Black. A plant of Mg generation) obtained 
with 0.4% EMS treatment* showing increase in 
the number of f ru i t s . 
F ig . 8.40 Ung Black. A plant obtained with 0.4% EMS 
treatment of M^  generation} showing Increase in 
number of f ru i t s . The number of f ru i ts borne 
by this plant is 31 while the control bears 
only 4 f ruits per plant. 

Solanum melongena L. 
Fig. 8.41 Long Black. Fruit of control - 2n<J generation 
( l e f t ) and fruits of Mg generation ( r ight ) 
obtained with 0.4% EMS treatment. The Mg genera-
tion shows colour segregation* the fruits being 
green (A) or pui-ple in colour (B ) . 
Note the size of M^  f ru i t . 

So Ianurn melonoena L. 
Fig . 8.42 Long Black. Fruits of control ( l e f t ) and M^ 
generation ( r i ght ) obtained with 0.4% SMS (PB) 
treatment for 18 hr . 
Note this remarkable increase in the size of 
Mj f ru i t . 
Fig. 8.43 Long Black. Fruits of Mg generation obtained 
with 0.4% EMS (PB) treatment for 18 hr. 
Note the size as compared to the control. 
•r 
So la nam melonoena L. 
Fig. 8.44 Long Black. Fruits of control - 2nd genera-
tion ( l e f t ) and of M^  generation ( r ight ) 
obtained with 0.4% EMS (PB) treatment for 
24 hr ( r i gh t ) . 
Note the size of Mg f ru i t s . 
' V 
\ 
i / 
8.44 
SaJaiuiE malfiiLgeiis. 
Fig . 8.45 Long Black. Fruits of control ( l e f t ) and 
Mj generation ( 
EMS treatment. 
r ight ) obtained with 0.6% 
Note the change in shape and size of the 
Mj f ru i t s . 
Fig. 8.46 Long Black. Fruits of control - 2nd genera-
tion ( l e f t ) and Mg generation ( r ight ) obtained 
with 0.6% MS treatment. 

Solanum melonaena L. 
Fig. 8.47 Long Black. Fruits of control ( l e f t ) "and 
Mj generation ( r ight ) obtained with 0.6% 
OES treatment. 
Note the remarkable increase in the size of 
Mj f ru i t s . 
Fig . 8.48 Long Black. Fruits of control - 2nd genera-
tion ( l e f t ) and fruits of generation 
(r ight)»obtained with 0.6% DES treatment} 
showing colour segregation. A. partly white 
and partly green> B. Greeny C. Purple? 
D. Pink. 

SoIanurn melonqena L. 
Fig . 8.49 Lonq Black. Flowers of control - 2nd genera-
tion | l e f t ) and of M^ generation ( r ight ) * 
obtained with 0.6% DES treatment showing colour 
segregation. A. Purple? B-D. White. 
Flower A belongs to the plant which produced 
fruit C in Fig. 8.48. 
Flower B belongs to the plant which produced 
f ru i t A in Fig. 8.48. 
Flower C belongs to the plant which produced 
f ru i t B in Fig. 8.48. 
Flower D belongs to the plant which produced 
f ru i t D in Fig. 8.48. 
Lon^ Black 
Control 
A L C ^ D 
Lon6 Black 
D E S - 0 6 Percent 
Solanuni n^lonqena L. 
Fig. 8.50 Long Black. Ftuits of control ( l e f t ) and 
Mj generation obtained with 0.8% caffeine 
treatment ( r i g h t ) . 
Note the shape and size of M^  f ru i t s . 

Solanum melonqena L. 
Fig. 8.51 Long Black. Control. 
Fig . 8.52 Long. Black. A plant of Mg generation* 
obtained with 0.8% caffeine treatment* show-
ing increase in number of f ru i t s . This plant 
bears 32 fruits while the control bears only 
4 fruits per plant. 

SoIanurn melonqena L. 
Fig. 8.53 Long Black. A plant obtained in M^ , genera-
tion with 0.8% caffeine treatment? showing 
spines on the leaf and calyx. 
Fig. 8.54 Long Black. U a f of control ( l e f t ) and of 
a plant of Mg generation (see Fig. 8.53 on 
the l e f t ) obtained with 0.8% caf fe ine treatment 
( r i gh t ) . 
f 
Fig. 8.55 Long Black. Leaf of a plant of Mg generation 
(enlarged from Fig. 8.54) obtained with 0.8% 
caf fe ine treatment? showing spines on the 
mid-rib. 

Splanm" mgiongsca. L. 
Fig. 8.56 (Same as Fig . 8.50) . Long Black. Fruits of 
control ( l e f t ) and Mj generation ( r ight ) obtained 
with 0.8% caffeine treatment ( r i gh t ) . 
Note the shape and size of Mj fruits and compare 
with Mg shown in Fig. 8.57 below. 
Fig. 8.57 Long Black. Fruits of M^  generation* obtained 
with 0,8% caffeine treatment. 
Note the shape and size and compare with M^  
in Fig. 8.56 above. 
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Chapter 9 
CYTOLOGICAL STUDIES 
^• ^• Meiosls in parental varieties of S. melonqena 
Mefosls was normal in Pusa Purple Long; Green Long^ 
Wynad Giant* Round Black) Giant of Banaras) Nurki Baigan and Long 
Black varieties of Solanum melonqena with the formation of 12 
bivalents at diakinesis and metaphase I . There was no evidence 
whatsoever of any multivalent associations or univalents. The 
majority of the bivalents were rings with chiasmata at both the 
ends. The data recorded on chromosome pairing and chiasma fre-
quencies at diakinesis and metaphase I are summarised in Tables 9.1 
and 9.2. I t is observed from the tables that the mean number of 
bivalents per cel l did not vary much between diakinesis and 
metaphase I . At metaphase I the mean number of ring bivalents per 
cell decreased with an increase in the mean number of rod bivalents, 
The chiasma frequency observed per bivalent at metaphase I was less 
than the one observed at diakinesis. 
In the majority of pollen mother cellsy at anaphase I ) the 
disjunction of chromosomes was normal with 12:12 distribution of 
chromosomes at poles (Table 9.3) . 
12^ 
Regular equational division of chromosomes took place at 
anaphase I I . Telophase II was normal (Table 9 .3 ) . Micronuclei 
were not observed. 
9.2. Meiosis in hybrids : Pusa Purple Long x Green Long 
F^ generation 
The majority of the pollen mother cells of F j hybrids 
showed 12 bivalents at diakinesis and metaphase I . The data OP 
chromosome associations and chiasma frequencies observed at 
diakinesis and metaphase I are summarised in Tables 9.4 and 9.5 
respectively. 
At anaphase I» in 64% of the cells» disjunction of chromo-
somes was normal* in the rest laggards were observed. No bridges 
or fragments were seen at anaphase I . At telophase I» 10% of the 
cells showed laggards (Table 9.6) . Telophase I I was normal and 
gave rise to four microspores. 
Fg^genmliSn 
1 
Meiotlc behaviour of the chromosomes was mostly normal and 
a l l the 12 bivalents were normally oriented at diakinesis and 
metaphase I (Tables 9.4 and 9.5) . Very few cells showed univalents 
and quadrivalents at metaphase I . The mean number of bivalents» 
univalents and quadrivalents per cel l observed at metaphase I was 
11.44, 0.28 and 0.28 respectively. 
i i -J c_ 
GenerallyI anaphase I and subsequent stages were norma 1. 
Howeveri In a very low percentage of cells* laggards vfere observed 
at anaphase I» telophase I and telophase I I (Table 9.6) . Tetrads 
were noma]. 
9.3. Meiosis in hybrids : Wvnad Giant x Pnsa Parple long 
F^ generation 
At diakinesis and metaphase I» the majority of the pollen 
moth er cel l of the Fj hybridsf were observed to have complete 
pairing of chromosomes into 12 bivalents. They were mostly ring 
shaped at diakinesis. Chromosome associations and chiasma frequencies 
observed at diakinesis and metaphase I are presented in Tables 9.4 
and 9.5 respectively. The mean number of bivalents per cel l was 
significantly lower at metaphase I than at diakinesis. Univalents 
were not observed at diakinesis. However* at metaphase I| in 6% 
of the cells* univalents were recorded (Fig. 9 .1 ) . Hie mean 
number of bivalents and univalents recorded at metaphase I was 11.6 
and 0.4 respectively. 
Anaphase I was normal in 84% of the cells with 12:12 dis-
tribution of chromosomes at poles• in the rest* laggards were 
observed. At telophase I* a small percentage of cells showed 
laggards (Table 9.6) . Telophase I I was normal with four nuclei. 
At diakinesis and metaphase I* 12 bivalents were seen. The 
12^ 
chromosome pairing and mean chiasma frequency per cell and per 
bivalent were studied at diakinesis and raetaphase I (Tables 9.4 
and 9,5) . The chiasma frequency per bivalent was observed to be 
slightly less at metaphase I than at diakinesis. Multivalents 
and univalents were not seen at diakinesis. However* univalents 
were observed in a low frequency at metaphase I (Fig. 9.2) . 
The most frequent distribution of chromosomes at anaphase I 
was 12:12. This was observed in 78% pollen mother ce l l s . 22% of 
the cells showed laggards. At telophase lagging chromosomes 
were observed in 14% of the ce l l s . Telophase I I was normal with 
four groups of chromosomes. Table 9.6 gives the detailed anaphasic 
and telophasic distribution of chromosomes. 
9.4. Meiosis in hybrids : Green lono x Wvnad Giant 
In the Fj hybrids meiosis was normal and 12 bivalents were 
observed at diakinesis and metaphase I . At diakinesis stage* ring 
bivalents with chiasmata at both the ends of the chromosomes were 
most common. The results of pairing analysis of chromosomes at 
diakinesis and metaphase X are given in Tables 9.4 and 9.5 respective-
ly. It is seen from the tables that the mean number of ring 
bivalents per cell decreased from diakinesis to metaphase I with a 
corresponding increase in the mean number of rod bivalents. The 
chiasmata per bivalent were also found to be less at metaphase I than 
12^ 
at diakinesis. A very low percentage of cells showed univalents 
at raetaphase I (Fig. 9.3) . The mean number of bivalents and 
univalents per cell at metaphase I was 11.54 and 0.46 respectively. 
At anaphase I lagging chromosomes were observed in 18% of 
the cel ls . Neither bridges nor fragments were seen. A low 
percentage of cells showed laggards at telophase I (Table 9.6) . 
Telophase II was normal. 
Meiotic studies were carried out at diakinesis and raeta-
phase I and the results are presented in Tables 9.4 and 9,5. 
Univalents were not observed at diakinesis* but were observed in 
a low frequency (0.28 per ce l l ) at metaphase I (Fig. 9.4) . 
Anaphase I was typified mostly by regular chromosome dis-
tribution. However* laggards were observed in 24% of the ce l ls . 
At telophase I» laggards were observed in a low percentage of cells 
(16%). Telophase I I was with normal four groups of chromosomes. 
9.5. Meiosis in mutants of M»_qeneration 
9.5.1. PHjsa Pwrpl? Loffq^ 
Mutants with high yield obtained by treatment with 0.4% MS (NB) 
for 18 hrf; Meiosis was normal. Data on chromosome pairing at 
diakinesis and metaphase I are given in Tables 9,7 and 9.8 respectively. 
12;' 
Mutants with increase in size and nipbgr of fr^itg obt^t^ted by 
treatment with Q.6% EMS (PB) for 24_hr,; The mutant was found to 
be mostly normal (Tables 9.7 and 9.8) . Univalents were absent at 
diakinesis. However» they were observed at metaphase I in a very 
low percentage of cells (10%). The mean number of univalents per 
cell was 0.3 with a range of 2 to 4. 
Most of the cells at anaphase I showed 12:12 distribution 
of chromosomes at the poles.. However* laggards were observed in 
26% of the cells (Table 9.9 ) . At telophase I » laggards were 
observed in a low percentage of cells (Table 9 .9 ) . Telophase I I 
was normal. 
Mutants with fruits of reduced ^ize and increased number obtained 
by treatment with 0.6% PES for 24 hg.: Meiotic behaviour of the 
plant was normal. At metaphase I» 12 bivalents were observed. 
Data on cliromosome pairing and chiasma frequencies observed at 
diakinesis and metaphase I are presented in Tables 9.7 and 9.8 
respectively. 
Mutants which bore more and larger fruits obtained bv treatment 
with 0.8% DESt for 24 br: Meiotic behaviour of the chromosomes was 
normal. 12 bivalents were observed at diakinesis and metaphase I 
(Tables 9.7 and 9.8) . 
12 3 
Mutants with Increase in the number of fruits obtained by treatment 
with 0.2% colchi<?ine for 20 hri These plants were obtained in Mg 
progeny. They had normal meiosis with n = 12 chromosomes (Tables 
9.7 and 9.8) . 
Mutants with increase in size and number of fruits obtained bv 
treatment with 0.25% colchicine for 18 hr: These plants were obtained 
in Mg (or Cg) progeny. Meiosis was found to be normal with 12 biva-
lents at diakinesis and metaphase I . The data on pairing analysis 
of chromosomes at diakinesis and metaphase I are given in Tables 
9.7 and 9.8 respectively. 
9.5.2. Wypa(jl G i m 
Mutants with increase in the number of frufts obtained by treatment 
with 0.8% EMS for 18 hr; Meiosis was found to be regular with 12 
bivalents at both diakinesis and metaphase I . Univalents were 
observed in a very few cells at metaphase I (Fig. 9.5) . The 
behaviour of chromosomes at diakinesis? metaphase I and anaphase I 
are given in"Tables 9.7> 9.8 and 9.9 respectively. 
At anaphase I* 12:12 distribution of chromosomes was 
observed in most of the ce l l s . However» laggards were observed 
in 20% of the ce l ls . At telophase I laggards were observed in a 
very low percentage of cells (Table 9.9 ) . Subsequent stages were 
found to be normal. 
1 2 ^ 
9.5.3. Round Blade 
Mutants w5th fruits of large size obtained by treatment with 
0.6% EMS for 24 hr: ,The meiotic behaviour of chromosomes was 
fair ly normal and in a great majority of the pollen mother cells 
12 bivalents were observed at both dfakinesis and metaphase 1. 
At diakinesis stage quadrivalents and univalents were observed 
(Fig. 9.6) in a low frequency in a very low percentage of cells . 
(Table 9.7 ) . 
Data on chromosome associations and chiasma frequencies 
observed, at diakinesis and metaphase I are presented in Tables 
9.7 and 9.8 respectively.. It was observed that the mean number 
of ring bivalents per cell was lower at metaphase I than at 
diakinesis. 
Anaphase I was normal in most of the cells with 12:12 
distribution of chromosomes at the poles. However^ laggards were 
observed in 24% of the cells (Table 9.9) . At telophase I and I I 
laggards were observed In a very low frequency (Table 9.9) . 
Mutants with increase-in the number of fruits obtained by treatment 
with 0.8% EMS for 24 hr: Meiosis was found to be quite normal with 
12 bivalents at diakinesis and metaphase I . Univalents were 
observed at metaphase I (Fig. 9.7) . However» the frequency of 
occurrence of cells with univalents was very low (Table 9.8) . 
Mutivalents were absent. 
1 ^ 3 
Data on chromosome associations and chiasma frequencies 
observed at diakinesis and metaphase I are presented in Tables 
9.7 and 9.8 respectively. The chiasma frequency per bivalent was 
found to be less at metaphase I than at diakinesis. 
In a good number of cells anaphase I utas normal with equal 
distribution of chromosomes (Table 9.9 ) . The percentage of cells 
showing laggards at anaphase I and telophase I is given in Table 
9.9. Subsequent stages were normal. 
Mutants with change in fruit colour and with increase in size and 
number of fruits obtained from treatment with 0.8% PES for 24 hr: 
In the majority of the pollen mother cellSf there was complete 
pairing of the chromosomes into 12 bivalents. However* at meta-
phase I univalents were observed in a very low frequency (0.16 per 
ce l l ) in a very low percentage of pollen mother cel l (12). The 
data on chromosome associations at diakinesis and metaphase I are 
presented in Tables 9.7 and 9.8 respe<ftively. 
» • 
Anaphase I was normal in 84% of the pollen mother cells 
studied} in the rest laggards were observed in a low frequency 
(Table. 9 .9 ) . Telophase I I was normal. 
Mutants with change in fruit shape and with decrease in size of 
fruit obtained bv treatment with 0.8% caffeine for 24 hr: Meiosis 
was normal with the formation of 12 bivalents. The data on 
chromosome associations at diakinesis and metaphase I are presented 
in Tables9.7 and 9.8 respectively. The behaviour of chromosomes 
at anaphase I and subsequent stages was normal. 
9.5.4. Giant of Banaras 
Mutants with increase in the number of fruits obtained bv treatment 
with 0.6% EMS (NB) for 24 hr: Meiosis was found to be fair ly 
regular with 12 bivalents at both diaRinesis and metaphase X. Most 
of the bivalents at diakinesis stage were of ring type. Anaphase I 
and subsequent stages of meiosis were normal. 
Type of chromosomal associations and chiasma frequencies 
observed at both diakinesis and metaphase I are listed in Tables 
9.7 and 9.8 respectively. 
Mutants with increase In the size of fruits obtained bv treatment 
with Q.8X EMS (NB) for 24 hr: 12 bivalents were easily discernible 
at diakinesis and metaphase I in a large number of cells (Tables 
9.7 and 9.8) . At metaphase I univalents were observed in a low 
percentage of cells (16%) in a low frequency. During anaphase I ) 
there was normal 12:12 distribution of chromosomes at the poles 
in many cells (Table 9.9) . In some (18%)» laggards were observed. 
Second division was normal. 
Mutants with larger number of fruits and change in fruit shape 
obtained bv treatment with 0.8% EMS (PB) for 18 hr: The meiotic 
i t 6' 
count showed 12 bivalents at diaklnesis and metaphase I (Tables 
9.7 and 9.8) . Howetrert at'metaphase I , in a low percentage of 
cel ls (10%)» univalents and quadrivalents were observed (Fig. 9.8) 
in a very low frequency (Table 9.8 ) . 
At anaphase I in 20% of the cells (Table 9.9) laggards 
were observed. The behaviour of chromosomes in the subsequent 
stages was ^ quite normal. 
Mutants with increase in the number and size of fruits obtained by 
treatment with 0.8% OSS for 24 hr: Meiosis was normal with 12 
bivalents at diaklnesis and metaphase I . The data on chromosomal 
association and chiasma frequencies observed at diaklnesis and 
metaphase I are presented in Table 9.7 and 9.8 respectively. 
Mutants with increase in the number of fruits obtained bv treatment 
with Q.8% caffeine for 24 hr: Meiosis was normal at diakinesis 
and metaphase I (Table® 9.7 and 9.8) . 
9.5.5. Long Black 
Mutants with change in fruit colour and with increase in size and 
number of fruits obtained by treatment with 0.4% EMS (NB) for 24 hr: 
Meiosis was normal with the formation of 12 bivalents. The data 
on chromosome behaviour at diakinesis^metaphase I and anaphase I 
are presented in Tables 9.7» 9.8 and9.9 respectively. 
Mutants with change in fruit shape a^ i^ increase in the number of 
fruits obtained bv treat^ment with 0.6% EMS (NB) for 24 hr! Meiotic 
12 8 
behaviour of the ehromosomes was fa ir ly normal. At diakinesis and 
raetaphase It 12 bivalents were observed in many ce l ls . In some 
instance univalents were seen at metaphase I (Fig. 9.9) . Data on 
chromosome pairing and chiasma frequencies observed at diakinesis 
and raetaphase T are presented in Tables 9.7 and 9.8 respectively. 
The most frequent distribution of chromosomes at anaphase I was 
12:12. laggards were observed in 14% of the cells (Table 9.9 ) . 
At telophase II» there were four normal groups of chromosomes. 
Mutants with increase in size and number of fruits obtained by 
treatment with 0.4"^ mS (PB) for 18 hr and 24 hr; Meiosis was 
perfectly regular (Tables 9.7» 9.8 and 9.9) . 12 bivalents were 
seen at diakinesis and metaphase I . 
Mutants ch^ngg „,in fyui^ pplp^r an<^  yii%h ^ppreage in gijse ap<;l 
number of fruits obtained bv treatment with 0.6% PES for 24 hr: Meiosis 
was found to be quite regular in a l l the colour segregants with 12 
bivalents at both diakinesis and 'metaphase I , Data on chromosome 
behaviour at diakinesis» metaphase I and anaphase I are given in 
Tables 9.7, 9.8 and 9.9 respectively. 
Mutants y>ith high yield and with decrease in the length of fruit 
obtained bv treatment with Q.fi^ caffeine for 24 hr: Meiotic behaviour 
of the chromosomes was normal (Tables 9.7, 9.8 and 9.9) . 12 bivalents 
were observed at both diakinesis and raetaphase I . 
Solanum melonqena L. 
Figs. 9.1 - 9.4 Meiosis in F^ and F^ intervarietal hybrids. 
Fig. 9.1 Prometaphase I in Fj hybrid of a cross 
between Wynad Giant and Pusa Purple Long 
showing 11jj + 2 j . 
Fig. 9.2 Metaphase I in Fg hybrid of a cross 
between Wynad Giant and Pusa Purple Long 
showing 11jj + 2 j . 
Fig. 9.3 Prometaphase I in F^ hybrid of a cross 
between Green Long and Wynad Giant showing 
Fig. 9.4 Setaphase I in F^ hybrid of a cross between 
Green Long and Wynad Giant showing 10jj+ 4j, 
9.1 9.2 
9.3 
A 
9.4 
Solanum melonqena L. 
Figs. 9.5 - 9.9 Meiosis in mutants of M^  generation of 
egg-plant. 
Fig, 9.5 Metaphase I in a high yielding mutant of 
Wynad Giant, obtained with 0.8% EMS (NB) 
treatment, showing l l j j + 2 j . • 
Fig. 9.6 Biakinesis in a large-fruited mutant of 
Hound Black, obtained with 0.6% EMS treat-
ment, showing + I j^ + 2 j . 
Fig. 9.7 Prometaphase I in a high yielding mutant of 
Round Black, obtained with 0.8% E&IS (NB) 
treatment} showing lO^j + 
Fig. 9.8 Prometaphase I in a high yielding and 
fruit shape mutant of Giant of Banaras, 
obtained with 0.8% EMS (PB) treatment, 
showing 8^^ + 2jy. 
Fig. 9.9 Prometaphase I in a high yielding and fruit 
shape mutant of Long Black, obtained with 
0.6% EMS (NB) treatment, showing l l j j + 2 j . 
9.5 
* 
% 
• ^ t 
9.7 
t 
/I 
. 5 
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Table 9.1 
Chromosome associations and chiasms frequencies at diakinesis 
in the cultivated varieties of S. tnelonqen^ 
Name of the variety '^ PMCs^  Bivalents per cel l per ^^^ per 
studied Rod cell blva lent 
Pusa Purple Long 35 10.20 1.80 22 .42 1.86 
Green lx)ng 35 10.70 1.30 20 .60 1.71 
Wynad Giant 35 11.03 0.97 23 .02 1.91 
Round Black 35 9.36 2.64 20 .70 1.73 
Giant of Banaras 35 11.00 1.00 22 .48 1.87 
Nurki Baigan 35 9.30 2.70 21 .35 1.77 
Long Black 35 9.40 2.60 21 .00 1.75 
Table 9.2 
Chromosome associations and chiasraa frequencies at metaphase I in 
the cultivated varieties of S,. melonqena 
^ L r f Bivalents per cel l Name of the variety PMCs I V T ' Per Per 
studied ce l l bivalent 
Pusa Purple Long 35 8.30 3.70 20 .85 1.73 
Green Lonci 35 8.40 3.60 20 .40 1.70 
Wynad Giant 35 7.60 4.40 18 .68 1.55 
Round Black 35 7.80 4.20 18 .37 1.53 
Giant of Banaras 35 8.00 4.00 19 .72 1.64 
Nurki Baigan 35 7.80 4.20 18, .38 1.53 
Long Black 35 7.50 4.50 19. .50 1.62 
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Chapter 10 
DISCUSSION 
10.K Flora 1 biolotr? 
There is a good deal of confusion about the meaning of the 
word anthesis. Different authors have defined it differently. 
Poehlman (1959) and Poehlraan and Borthakur (196^) defined anthesis 
as "the process of dehiscence of the anthersj the period of pollen 
distribution". Abercrombie* Hickman and Johnson in their "A 
Dictionary of Biology" (196l» revised edition) defined anthesis as 
"flowering". Chandrasekharan and Parthasarathy (1960) stated that 
"A study of flower opening and pollination is termed Anthesis". 
Chalam and Venkateswarlu (1965) defined the term as "floweringJ 
strictly* the time of expansion of a flower when pollination takes 
placet but often used to designate the flowering periodj the act of 
flowering". Chaudhari (1971) defines anthesis as "the stage or 
period of opening of a flower and its pollination". The five 
definitions of anthesis given above by different authors are a l l 
different from one another. This confusion in the use of a scientific 
term is unfortunate. It is necessary to have two separate and distinct 
terms to indicate the opening of flower and the dehiscence of anther 
i 3 '.I 
clearly. It is suggested that the word blooming or blossoming be 
used for the opening of flower and tlie word anthesis for dehiscence 
of anthers. 
In a l l the varieties studied? the buds due for opening on 
the next day were easily marked in the f i e ld by their large size. 
Since the range of size of the mature bud is constant for a particular 
variety* it offers a re l iab le criterion for estimating the proper 
time for emasculation of long-styled and medium-styled flowers 
which alone set f ru i t . These observations are in conformity with 
those of Prasad and Prakash (1968). It has been shown that the size 
of bud that opens the following day varies sl ightly with the variety. 
Therefore* for emasculation purposes the proper size should be 
determined separately for each variety. The flower buds due for 
opening on the next day showed variation in size in different varieties 
in winter and summer crops. This variation does not seem to have 
any influence on yield and seed set of the crop. 
In a l l the six varieties studied* the f i r s t flower of an 
inflorescence was more conspicuous than the rest by its larger size* 
and it was always a long-styled flower. In the egg-plant the length 
of the style has a direct relationship with fruit formation. The 
long-styled and medium-styled flowers of different varieties showed 
variation in f ruit set. The short-styled flowers did not set f ru i t . 
These observations are in line with those of Pal and Singh (1943) and 
i3J ^ 
1 O 
Prasad and Prakash (1968). Smith (1931) had earlier reported that 
hand pollination of short-styled flowers gave 50% fruit formation. 
Pal and Singh (1943) failed to get fruits from short-styled flowers 
pollinated by hand. Our observations agree with those of Pal and 
Singh (1943). According to Pal and Singh (1943) the fruit formation 
obtained by Smith might have been due to the pollination of "pseudo-
short" styled flowers. 
The receptivity of the Stigma was influenced by the age of 
the flower. When the-stigma turned brown it was taken to'have'lost 
its receptivity. In al l the varieties'j the maximum recfeptivity was 
on the second day of the opening of the flower. After the second 
day» the receptivity wais slightly reduced as judged by fruit 
formation. The receptivity on the third day was» however* In 
general* higher than on the f i r s t day except in a very few cases. 
Kakizaki (1930) observed that the maturation of s t i ^ d occtirred 
immediately after opening of the flower. He also found that the 
stigma was receptive for a period of 2-3 days. According to Pal and 
Singh (1943)» the stigma remained receptive for 3-4 days in winter. 
In a l l the varieties studied* it was observed that'the time 
of opening of flowers varied with the season. Temperature seems to 
be the most important factor responsible for this variation. 
Temperature also seems-to play an important role in determining the-
time of anthesis. The dehiscence of anthers in different varieties 
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took plafie after the opening of flower. The pollen remained viable 
for one day and three days in summer and winter crops* respectively. 
These observations are in line with those of Pal and Singh (1943). 
Kakizaki (1930) reported that the flowers of egg-plant 
were self-pollinated to a slight degree. Magtang (1936) found that 
self-pollination was not possible under conditions of bagging. 
Schmidt (1935) and Jyotishl and Chandra (1969) also reported the 
occurrence of cross pollination in egg-plant. Pal> Gy. and Taller 
(1969) reported that Solanum melonqena is self-pollinated as well as 
cross-pollinated. Pal and Singh (1943) found that under conditions 
of bagging fruit formation was 10-15% of the fruit -set found under 
natural conditions: They also found 80% fruit formation by a r t i f i c i a l 
cross-pollination. In the present investigation neither se l f -
incompatibility nor cross-incompatibility was recorded in long-styled 
and medium-styled flowers although the percentage of fruit-set 
recorded In cross-pollination was higher than in sel f ing. This 
indicates the possibility of cross-pollination to a higher degree 
than self-pollination in this crop. 
According to Stebbins (1957) se l f - fert i l izat ion is a feature 
derived from cross-ferti l ization. This is valid for cultivated crops 
and'is prevalent in Gramiiieae> Leguminosae and Solanaceae. According 
to Baker (1959) there is probably no Inbreeder which does riot 
occasionally outbreed. In his book, "The effects of Cross and Se l f -
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Fertilization in the Plant kingdom"* Charles Barwin (1877) stated 
"that it Is a general law of nature that flowers are adapted to be 
crossed) at least occasionslly» by pollen from a distinct plant" 
(Stebbins» 1957). Simmond^(1962) has pointed out that the casually 
out-pollinated inbreeders provide a very favourable situation which 
is probably conducive to crop evolution. The occurrence of both 
self-pollination and cross-pollination in the egg-plant appears to 
be responsible? on the one hand* for genetic constancy which leads to 
evolutionary fixity and» on the other hand* to genetic plasticity 
and variabil ity. 
10.2. Heterostvlv 
Heterostyly and the occasional occurrence of outbreeding in 
the varieties of egg-plant should shed much light on the problem of 
evolution of its genetic and pollination systems. Heterostyly 
appears to be a method of assisting cross-pollination and is one of 
the eff icient means of promoting outbreeding and heterozygosity. 
Crosby (1940) reported a change from outbreeding to inbreeding 
associated with a change from heterostyly to homostyly in populations 
of Primula vqlqaris. Important examples of transitions from 
heterostyly to homostyly have been reviewed by a number of workers 
(Baker, 1948, 1953a, b, 1966; Crosby, 1940, 1959). Crosby (1949) 
indicated that homostyles wi l l quickly replace heterostyles from a 
population. Heterostyly is also believed to promote cross-pollination 
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and is» in some cases» associated with self-incompatibility. These 
are interesting ideas and deserve further cr it ical study. Critical 
investigations on heterostyly and outbreeding in the varieties of 
egg-plant should shed much light on the problem of evolution of 
its genetic and pollination system. 
In the variety Narki Baiganj the absence of short-styled 
flowers and presence of only medium-styled and long-styled flowers 
indicate a gradual change from one foim to another. The medium-styled 
and long-styled flowers of egg-plant are self-compatible as well as 
cross-compatible. But the short-styled flowers are self-incompatible 
as well as cross-incompatible. Therefore? the genie differences in 
the compatibility relationship of these three types of flowers could 
not be ruled out. 
10.3 Hybridization 
From the results obtained* i t Is obvious that the Fj hybrids 
had manifested to a remarkable degree* the hybrid vigour in earliness 
of blossoming and maturity of fruits* number of fruits per plant 
and total yield. The Fj seed gave an immediate increase in weight 
over the selfed seed of parents. The manifestation of hybrid vigour* 
in these crosses* is the result of bringing together of the greatest 
number of favourable growth factors of widely differing varietal 
parental combinations. This fact is in agreement with the assumption 
advocated by East and Jones (1919). It is quite apparent that the 
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increase In weight of Fj seed is a manifestation of hybrid vigour. 
Increase in weight of F j seed was also reported by Kakizakl (1931) 
who wrote: " I t is quite apparent that the Increase in weight of 
the F j seed of the egg-plant Is due to the increased sisie of the 
embryo and is a manifestation of hybrid vigor. The variation in the 
amount of increased weights is regarded as being due to differences 
in heterozygosity of the growth factors of the embryoj as well as to 
differences In the pericarp* which is not strictly a part of the 
seed but is of purely maternal origin". ( I t seems that word "pericarp' 
here has been used by Kakizakl for the seed coat.l 
The normal meiosis and fair ly high percentage of pollen 
fert i l i ty in the Fj hybrids indicate that the parental varieties 
of melonqena t which are interferti le» possess a high degree of 
chromosomal homogeneity. These varieties represent a single gene 
pool. As long as steril ity barrier are not developed between these 
varieties they can be utilized for exploiting the hybrid vigour for 
commercial purposes. The remarkable heterosis in Intervarietal 
hybrids Pusa Purple Ung x Green Long* V^nad Giant x Pusa Purple Long 
and Green Long x Wynad Giant indicates the existence of potential 
genie differences in parental varieties. The genie differences of 
parents and the heterozygosity of their hybrids are important to 
the breeder for the purpose of isolating some economically important 
and well-adapted genie recombinants. 
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For practical purposes» the F j hybrids of egg-plant should 
be superior in shapet colour and quality of fruit for marketing • 
besides high yield and early maturing quality. Quick and easy 
production of large number of F j hybrid seed per fruit is also 
desirable. From these points of view» the crosses Pusa Purple Long x 
Green'Long> Wynad Giant x Pusa Purple Long and Green Long x Wynad 
Giant are highly superior to their parents for commercial use. The-
hybrids were very vigorous and robust from the time of germination 
and) consequently) their seedlings could be grown quite easily. 
Their fruits were glossy purplish in colourj cylindrical in shape? 
and thick in flesh structure. Al l these characters are suitable 
for marketing in India. 
10.4. of 
Muller in 1927 demonstrated the genetic effect of X-rays» 
but even earlieri Nadson and Filippov (1925) of the Soviet Onion 
had shown that X-rays produce hereditary changes in micro-organisms. 
In course of time? chemical substances also were found to be 
mutangenic in a variety of organisms (Bamanna and Natarajan» 1965). 
They were f i r s t applied by Sakharov in 1932. Nowt the use of 
chemicals as mutagens has become popular for evolving new varieties 
of economic value. 
Gaul (1958) Indicated, that induced mutations can produce 
results similar to those attained with conventional breeding awthods. 
Swamlnathan (1969) has pointed out that the major role of mutation 
breeding wi l l have to be sought in the development of altogether 
new cropping patterns and plant characteristics. 
The sensitivity of plants to mutagens is measured through 
percentage of germination) survival* growth rate and chromosome 
aberrations. The time taken for germination by seeds is known to be 
influenced by mutagenic treatments. Van Der Veen and Hildering 
(1965) recorded a germination delay when the seeds of tomato were 
treated with ethyl methane sulphonate (EMS). No such ohenomenon was 
observed in the present experiment. The treated seeds of a l l the 
nine varieties germinated on the sixth day like the controls. There 
was no delayed germination. 
Several investigators have reported a reduction in germination 
percentage due to mutagenic treatments* the extent of reduction 
depending on the type and concentration of mutagens used and the 
condition of treatment. The percentage of germination has been 
reported to decrease with increasing concentrations. In the present 
experiment the percentage of germination of seeds of the varieties 
Pusa Purple Long* Green Long* Wynad Giant* Sound Black* Nurki Baigan* 
Long Black* Long White and Black Beauty treated with ethyl methane 
sulphonate (EMS)* diethyl sulphate (DES)* caffeine and colchicine 
was reduced considerably in comparison to that of the controls. The 
seeds treated with 0.8% m-nitrophenol did not germinate at a l l . 
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•Growth of seedlings was reduced In a l l the varieties 
treated with ethyl methane sulphonate (0SS)» irrespective of the 
concentration usedi Reduction in seedling growth brought about 
by treatment with physical and chemical mutagens has been reported 
by several workers (Konzak and Slngleton» 1952» Ehrenberg* 1955> 
Gunckeli 1957; Shastry and Ramraiahj196i; Bhaskaran and Swarainathan» 
3961; fiamanna and Natarajan* 1965). 
Various explanations have been suggested by different 
workers for the reduction in seedling growth, due to mutagenic 
treatments. Saric et a l . (1961) suggested that accumulation of 
toxic substances caused physiological disturbances which in turn 
might have led to delayed mitosis (Sparrow* Moses and Dubow* 1952). 
Several workers have concluded that structural damage to chromosomes 
constitutes a major factor in growth inhibition (Gray and 8eadi 1950> 
< 
Gray and ScholaS) 1951* Thoday* 1954» Sparrow* Moses and Dubow* 
1952). Besides* causes like auxin destruction (Smith and Kersten* 
1942) or inhibition of its synthesis (Gorden and Weber* 1950)* fai lure 
of assimilation mechanisms (Riley* 1954) and changes in the specific 
activity of several enzymes (Cherry* Hagenman and Flesher* 1961) are 
among the various other explanations offered for such growth inhibition 
(see also Endo* 1967). 
DES and caffeine* in contrast to EMS* produced a stimulatory 
ef fect on the growth of shoots and roots. This could be due to 
changes in auxin level induced by chemical mutagens as suggested by 
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Sax (1955) and Spencer (1955). 
Various changes were observed in Mj plants 
including some chlorophyll deficient chimeras. The chlorophyll 
deficient chimeras in Mj» following treatments with chemical matagen$» 
have been reported by several other workers also (Blixt» 1960> 
D'Amato et a l , » 1962» Swaminathan et al.> 1962> Natarajan and 
Shivshanker, . 1965; Raraanna and Natarajan, 1965; Varughese, 1966). 
The recorded variegation in the seedlings at the cotyledonary stage 
could be due to the dif ferential response of the cells of embryo to 
the mutagen (Gaul, 1958). 
Marchest andSoressi (1965) reported a decrease in Mj pollen 
fert i l i ty with increasing doses of mutagen when the tomato varieties 
San Marzano and Sioux were treated with EMS. Similar observations 
have been reported by Majid (1969) and other workers. However, in 
the present experiments no such significant reduction in pollen 
fert i l i ty was recorded in the varieties treated with chemical.mutagens. 
A great variety of mutants was obtained in Mg- A detailed 
description of the mutants isolated in M2 generation has already 
been given in the text and the data, particularly pertaining to 
their yield, are given in Tables 8.4 to 8.9. 
10.5. Significance of the induced mutants 
There are extensive reviews on the potentialities of mutation 
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breeding (Slngletoni 1956; Mackeyi 1956; Konzakj 1957; Borg et a l . , 
1958; Prakken, 1959; Swatninathan? 1968» 1969). As already stated 
earlier* Swaminathan (196^) has pointed out that major role of 
mutation breeding wil l have to" be sought in the development of 
altogeliher new cropping patterns and plant characteristics. Mutation-
breeding wi l l certainly play a major role in agriculture in future. 
Various authors have pointed out the important role that 
induction of mutation wi l l play in the evolution of new crop plants 
The present studies are also of considerable significance in this 
connection. The economic value of some of the mutants obtained 
during the present investigations is brief ly described below. 
More than 120 mutants have been isolated durinq the course of 
the present studies. Most of them appeared quite promising from 
the economic point of view. They were vigorous in growth and high 
yielding as compared with their parental varieties. The yield was* 
in many casest considerably higher in comparison with the controls? 
as indicated by the larger number of fruits per plant and the larger 
size of the fruit . Only a few cases are being mentioned here as 
examples. 
Variations showing Increase in the number of fruits per plant 
and increase in size and weight 
were among the most remarkable. With 
reference to the number of fruits per plant* the variety Pusa Purple 
Long exhibited an increase of more than 80^ with DES treatment* 
variety Wynad Giant showed similar increase with EMS, variety 
Bound Black gave an increase of 150% with DES, variety Giant of 
Banaras gave an Increase of 375% with caffeine» and the variety 
Long Black showed an increase of 400% with lES. With reference to 
weight of fruit> Wynad Giant showed an increase of 25%, Bound 
Black more than Pusa Purple Long, 75%, Giant of Banaras more 
than 200% and Long Black more than 500%. In Giant of Banaras the 
fruit of the control plant weighed 1.28 kg while that of the 
experimental plant weighed 4 kg. 
Fruit shape mutants were isolated in the varieties Round 
Black and Giant of Banaras. In the latter the fruits were small 
and beaked whereas in the former they were elongated and cylindrical. 
The yield in mutants of both the varieties was quite high as compared 
to the controls. Some mutants with decrease in size and increase 
in number of fruits were isolated from the variety Giant of Banaras. 
The fruits were spherical and non-splitting at seed extractable 
stage. However, in controls the fruits are larger with a decrease 
in number of fruits per plant, and splitting nature at seed extractable 
stage. Non-splitting character of mature fruits is a desirable 
character to obtain healthy seeds. 
The mutants with vigorous growth, high yield and large-
non-splittlng fruits are of considerable interest from the point 
of view of cultivation and could be developed into Improved varieties 
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and could be used as breeding material in hybridization. 
The present study has resulted in the isolation and 
characterization of several mutants which may be useful in the 
improvement of egg-plant. Further studies wi l l be needed to assess 
their breeding behaviour and practical value. 
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Chapter 11 
SUMMARY 
In view of the economic Importance of the egg-plant a 
programme of investigations on the various aspects of this vegetable 
has been initiated. The present thesis embodies mainly the results 
of investigations on f loral biology* hybridization and induction of 
mutations. 
l l - l - Floral biology 
Floral biology of six cultivated varieties of Solanum 
melongena» viz.» Pusa Purple Long» Green Long» Wynad Giantj Round 
Black» Giant of Banaras and Nurki Baigan was studied. The study 
included f loral characters» size of the bud on the day preceding 
blooming, time of blooming, anthesis, longevity of pollen, receptivity 
of stigma, comparative study of natural and a r t i f i c i a l pollination, 
fruit maturity and dormancy of seed. 
Five of the varieties studied showed the phenomenon of 
heterostyly, having long-styled, mediura-styled and short-styled 
flowers. The variety Nurki Baigan has long-styled and medium-styled 
flowers only. 
The size of the bud on the day preceding the opening of 
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flower was studied. It was found that the f i r s t bud of each 
inflorescence in different varieties in winter and summer crops 
was larger than the succeedinq buds. Long-styled flower buds of 
different varieties of winter as well as summer crops were larger 
than medium-styled and short-styled buds. 
Blooming and anthesis dad not go together in winter as well 
as in summer crops. In both the winter and summer crops blooming 
occurred earlier than anthesis. The interval between blooming and 
anthesis was shorter in winter than in summer. 
The viability of pollen was studied by selfing stigmas of 
high receptivity with pollen of different ages. The pollen remained 
viable in nature for one day in summer and three days in winter. 
The receptivity of stigma began on the day of bloomlngj 
reached the peak on the second day and declined on the third day. 
The receptivity on the third day was» in general* higher than on 
the f i r s t day. 
Only long-styled and medium-styled flowers produced fruits . 
Short-styled flowers dropped 3-4 days after pollination. 
Art i f ic ia l pollination resulted in higher fruit-set than 
that obtained from natural pollination. In general, the f ruit -set , 
in a l l the varieties studied, was earlier in summer than in winter. 
On an average, the fruits of summer and winter crops took 60 and 
69 days respectively to mature. 
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The seeds of Solanum melonOMa. do not have dormancy. 
Vivipary was observed in a considerable percentage of normal fruits 
of the variety Wynad Giant and in 9 very low percentage of normal 
fruits of the variety Nurki Baigan^ 
11.2. Hybridization 
Morphological characters and meiotic behaviour of hybrids 
of intervarietal crosses of Solanum melonqenat viz . j Pusa Purple 
Long X Green Long» Wynad Giant x Pusa Purple Long and Green Long x 
Wynad Giant were studied in comparison with the parental varieties. 
The hybrids were superior to their parents and mjanifested 
heterosis in some important quantitative characters such as heighti 
total number of inflorescences per plant* total number of main 
branches per plantj number of fruits per plant* size of the fruit* 
weight of fruit and total number of seeds. 
11.3. Induction of mutations 
Nine cultivated varieties were treated with ethyl methane 
sulphonate* diethyl sulphate* caffeine* m-nitrophenol and colchicine 
(specially with a view to inducing polyploidy). Five varieties gave 
positive results. 
Treatment with ethyl methane sulphonate resulted in decreased 
germination percentage in a l l cases while germination in all the 
nine varieties treated with diethyl sulphate and caffeine remained 
i -J -y 
I . 0 
more or less unaffected. 0.8% ro-nitrophenol proved lethal and no 
germination was obtained in any variety. 
The variations obtained include spines where parents were 
spineless} fruits borne high up above the ground instead of being 
near the ground* shape variations such as oblong fruit instead of 
cylindrical fruit in Long Black variety* cylindrical fruit instead 
of the round in varieties Round Black and Giant of Banaras* and* 
increase in the number of fruits per plant and in the size and 
weight of f ruits . 
11.4, Sicntficance of the investigations 
The results obtained in the present investigation are of 
considerable significance. Heterosis is a well known phenomenon 
and the present investigations have confirmed that intervarletal 
hybridization is of great importance for making use of heterosis. 
Induction of mutation seems to be even more significant. Most of 
the mutants that were isolated appear quite promising from the 
economic point of view. The mutants recorded are high yielding* 
vigorous in growth and healthy and apparently superior to their 
parental varieties. They were tal ler and vigorous in growth with 
a large number of well spread branches. They flowered profusely. 
Some mutants with decrease in size and increase in number of fruits 
were isolated from Pusa Purple Long* Long Black and Giant of 
Banaras varieties. 
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Variation showing increase in the number of fruits per 
plant,increase in size and weight were among the most remarkable. 
With reference to the number of fruits per plant} the variety 
Pusa Purple Long exhibited an increase of more than 80% with 
diethyl sulphate treatment} variety Wynad Giant showed a similar 
increase with ethyl methane sulphonate} variety Round Black gave 
an increase of 150% with diethyl sulphate} variety Giant of 
Banaras gave an increase of 375% with caffeine} and the variety 
long Black showed an increase of 400% with diethyl sulphate. 
With reference to weight of f ru i t } Wynad Giant showed an increase 
of 25%} Hound Black more than 40%} Pusa Purple Long 75%} Giant of 
Banaras more than 200% and Long Black more than 500%. In Giant 
of Banaras,the fruit of the control plant weighed 1.28 kg while 
that of the experimental plant weighed 4 kg. 
Use of mutagens is becoming increasingly popular for evolving 
new varieties of cultivated plants. Chemical mutagens offer certain 
advantages which make them worthy of greater attention. A special 
consideration in the case of chemical mutagens is that they do not 
require the installation of any costly or elaborate equipment. It 
iS}therefore) expected that chemical mutagens wi l l be used very 
widely in the near future. 
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